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INTRODUCTION 
Technological changes in the industrial world have greatly altered 
the educational programs in vocational education. The concept of a 
shrinking world extends into the field of education as greater responsi­
bilities fall upon the hands of the educator. Universal education has 
resulted in the paradox that equal education does not cope with the in­
equalities of student needs, interests, and abilities; nor does it result 
in a qualified work force for our changing economy. 
The impetus for developing education-industry cooperation has staimed 
from a need felt by educators and industry that vocational and technical 
education programs which prepare individuals for employment must mirror _ 
the community, trade, and industrial trends and practices. 
Change appears to be the key word in the interpretation of the needs 
of industry. Educators must work hand in hand with industry to produce 
adequate educational programs geared to the changing industrial scene. 
The employment needs of the state and nation are great in the 
skilled, areas. It is at this time that definite steps must be taken 
to provide adequate educational programs to meet the needs of all 
students. Approximately 16 percent of Iowa's youth will complete a 
college program, but educational programs must be provided for tne aaai-
tional Ô4 percent of the stuaents who ao not pursue a college degree. 
The needs of industry are continually changing and the unskilled worker 
is being-replaced by skilled workers capable of meeting the greater 
challenge presented by industry. Rapid strides in science and technology 
have created new industries, resulting in definite training and retraining 
needs. 
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The cooperation between education and industry is necessary.- The 
lack of cooperation may result in ineffective educational systems re­
sulting in wasted tax dollars; and in higher production costs for in­
dustries who are forced to provide their own training programs, or to 
cope with lower standards and production quotas due to untrained workers. 
The plastic industries are rapidly emerging and with few exceptions 
are in great need of skilled workers. However, the specific training 
needs of this relatively new industry are unknown. The plastic industry 
is a product of the present century, and it is today one of the most 
rapidly growing industries in the world. Plastic is no longer thought 
of as a cheap substitute for metal or wood, but it has established itself 
as a modern material in its own right. 
Plastic is now one of the most versatile of all modern materials. 
It is impossible to provide a full list of its uses, but just a few would 
include: eyeglass frames, synthetic rubber, leather substitutes, shoes, 
kitchen counters, garbage cans, electrical insulation, lighting equipment, 
toys, building materials, and hospital equipment. The future uses for 
plastics are unlimited as new chemical formulations are constantly being 
developed to meet the needs of our rapidly changing society. 
Two rules have been established to determine the importance of an 
industry (45, p. 29); the first is its significance in the everyday life 
of the people, and the second is its contribution to other industries. 
The plastic industry fulfills both of these criteria. Plastics have be­
come essential items in the everyday life of the people, and other In­
dustries are continually turning to plastics for such things as wiring 
devices, insulation, and packaging. The corrosion resistant properties 
3 
of some plastics have made them valuable to the chemical industry. The 
automobile industry is continually incorporating plastic in the fabrica­
tion of its product. 
Employment in plastics is not confined to plastic companies. Many 
companies which are large users of plastic products have established 
their own plastic departments. Textiles, cosmetics, radios, typewriters, 
and business machines are just a few of the industries that make plastic 
parts on their own premises. 
The plastic industry is growing, and there is every indication that 
it will continue to grow. It holds a great promise of employment to those 
who obtain the technical training required. 
The Area School and Its Role in Iowa 
Technological changes have greatly altered the structure of our work 
force. One no longer thinks in terms of blue and white collar workers, 
but rather in terms of skilled workers, technicians, and engineers. Ten 
years have passed since the launching of Sputnik idiich created the furor 
that was to shake the very foundations of our education system. With 
great rapidity, the pendulum swung toward science-oriented programs in 
our schools, and legislators looked with great concern at the educational 
estera of America. It was not long, however, until these same individuals 
realized that the answer for which they were searching did not lie com­
pletely with the scientist and engineer, but with the skilled worker and 
technician. This was the climate that was responsible for the 1958 
National Defense Education Act and it brought the first significant addi­
tion to vocational education since the inception of the Smith-Hughes Act 
forty years earlier. Under Title VIII of the National Defense Education 
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Act federal funds were made available for the training of individuals 
designed to fit them for useful employment as highly skilled technicians 
in recognized occupations requiring scientific knowledge in fields neces­
sary for the national defense. 
John F ,  Kennedy in 196I, in his Message to Congress on American Edu­
cation, stated that the technological changes which had occurred in all 
occupations called for a review and réévaluation of the National Voca­
tional Education Acts and their amendments with a view toward their 
modernization (63, p. v). He therefore asked that the Secretary of 
Health, Education, and Welfare establish a Panel of Consultants on Voca­
tional Education which was to be composed of merabers of education, labor, 
industry, agriculture, lay public, together with representatives from the 
Departments of Agriculture and Labor to review and evaluate the current 
National Vocational Education Acts and make recommendations for improving 
and redirecting the program. 
A year-long study was made by this special presidential panel of 
consultants. It was the first such study conducted since 1914^ The 
Panel's general recommendations were as follows; (63, p. xvii) 
Offer training opportunities to the 20 million noncollege 
graduates "who will enter the labor market in the 1960*8. 
Provide training or retraining for the millions of workers 
whose skills and technical knowledge must be updated, as 
well as those whose jobs will disappear due to increasing 
efficiency, automation, or economic change. 
Meet the critical need for highly skilled craftsmen and 
technicians through education during and after the high 
school years. 
Expand vocational and technical training programs consistent 
with the employment possibilities and national economic needs. 
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Make education opportunities equally available to all, 
regardless of race, sex, scholastic aptitude, or place 
of residence. 
Based on the findings of the presidential panel of consultants, the 
year I963 marked a major advancement in vocational education with the en­
actment of the Vocational Education Act of I963. This act exençlified 
the concern of thé federal government for vocational and technical edu­
cation. Twenty-two percent of the funds appropriated to the Higher Edu­
cation Facilities Act of I963 were earmarked for junior college and tech­
nical institutes, leading to an expansion of educational opportunities for 
high level technicians within higher education. 
The Vocational Education Act of I963 required that the states match 
all funds after the first fiscal year of 1964 on a fifty-fifty basis for 
subsequent years» The funds were to be distributed on the basis of the 
state's population with some provision for equalization of distribution 
of funds on a per-capita income. 
Following the allocation of federal funds to vocational and technical 
education, the State of Iowa, through the enactment of the 61fft General 
Assembly, established in Senate File 550 the laws legalizing the estab­
lishment and operation of Iowa Area Schools. This legislation passed by 
the 61 st General Assembly provided for the merging of two or more county 
school systems to provide a maximum of twenty area schools in Iowa, in­
cluding all the area of the state. 
The philosophy on which the area vocational schools and area com­
munity colleges were established was set forth by the Iowa Department of 
Public Instruction. The philosophy and purpose on which the newly created 
schools function is as follows: (59« p. 1) 
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The purpose of the area school in Iowa is to furnish more 
and better opportunities to learn. Each area school will 
be operated in a merged area. Each will do its best to 
offer more programs for more people than ever before. 
Offering the same program to everybody can hinder, rather 
than help, people to find equal opportunity. Every person 
should be given ways to better himself through learning. 
Skills, basic information and occupational knowledge should 
be offered, along with the learning now called "collegiate". 
The people served should have wide choice in ways to learn 
and to work. Whether they have finished high school or not, 
they should find courses of study in area schools to help 
them. 
The 61st General Assembly approved the establishment of twenty area 
schools, however, this number was later reduced to sixteen to include the 
entire state. To finance the newl^ created merged areas, the 61 st General 
Assembly appropriated state funds and authorized local taxation. Taken 
together the sources of financial assistance, plus federal support to 
vocational programs, will make monies available to finance the educa­
tional program. 
Need for the Study 
As a result of technological changes, the plastic industry has 
emerged as one of the most rapidly growing industries in the world. The 
emergence of this industry a century ago has resulted in a transfigura­
tion of our society as a whole. The future uses of plastics are vir­
tually unlimited. Based on production records, experts in the field 
have stated that we are truly on the threshold of the "plastics Age". 
It is almost incredible to find that little research has been done in 
the field of education to meet the increasing demands of an industry 
of this nature, type and scope. It is apparent from the very nature 
of the industry that employment needs will increase. At the same 
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time, we find that studies related to plastic workers are almost non­
existent. 
Purpose of the Study -
Before educational programs can be developed to meet the needs of the 
plastic industry and to attract additional industries to Iowa, two 
specific questions need to be answered. These questions are: (1) What 
type of training is required to develop skilled workers to meet the needs 
of plastic industries? (2) How many skilled workers are needed immediate­
ly and in the next five years to meet the demands of the expanding plastic 
industry? 
The answers to these questions are necessary if Iowa is to offer the 
best possible training programs in the area vocational schools and com­
munity colleges for the preparation of skilled plastic workers. It is for 
this reason that a study of the future needs of the plastic industries 
was necessary. 
The objectives of this study were; 
1. To identify Iowa plastic industries. 
2. To identify the employee training needs of all Iowa plastic 
industries. 
a. To ascertain the skills and knowledge desired of prospective 
ençloyees by Iowa industries. 
b. To categorize,employee training needs for each area school 
district according to the number of skilled workers needed 
and the specific skills required. 
3. To ascertain the number of trained and skilled employees needed 
at the present time and in the next five years. 
4. To ascertain the present sources of plastic workers being hired 
by the Iowa industriese 
5. To ascertain the extent and type of inservice training being 
conducted by the Iowa plastic industries. 
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6. To ascertain the production processes used by the various 
plastic industries in lowao 
7o To ascertain the production materials used by the Iowa plastic 
industries and the types of products for which they are used. 
8. To ascertain the extent of use of various processes as indi­
cated by the Iowa plastic industries. 
9« To draw some in^lications for the development of instructional 
programs. 
Delimitations of the Study 
This study was limited to those industries in Iowa that were engaged 
in plastic manufacturing or processing at the time the study was being 
conducted. The study also included those industries whose projected 
plans indicated that they would be adding a plastic division to their 
operation within the next five years. 
For the purpose of this study the chemical formulation of the 
plastic materials was not included. 
Definitions 
For the purpose of this study the following terms were defined as 
follows : 
Area School is a school or program involving more than one county. 
It offers specialized training and retraining in vocational or technical 
education which is available to the student at low cost in his own com­
munity. These schools are sponsored and operated by local communities 
and the state. 
Plastic Industries are industries involved in the production of 
plastic resins, or involved in the fabrication of products from this 
material. Industries who were large users of plastic materials and make 
plastic parts on their owi premises were included in the general term, 
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plastic industry» 
Occupational Survey refers to an investigation and evaluation to 
gather pertinent information about a single industry or the occupations 
of an area to determine the need for training, the prevalent practices, 
the labor supply and turnover, and the resulting data are used for the 
purpose of revising school offerings to meet local needs and maintaining 
the vocational program at a realistic level. 
Skilled Worker refers to one competent to perform, with a high 
degree of expertness, the work in one or more specialized divisions of 
a given trade. 
Technical Education is education to earn a living in an occupation 
in which success is dependent largely upon technical information and 
understanding of the laws of science and principles of technology as 
applied to modern design, production, distribution, and service. 
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REVIEW OF LITERATURE 
Although the plastic industry is a product of the past centuiy, vast 
amounts of literature are available on this synthetic material. Profes­
sional journals, chemical and engineering periodicals provide up-to-date 
information on advancements in the field of plastics. Unfortunately, the 
information available is of little value in ascertaining training needs. 
Indeed, the publications do inform the public on the properties and pro­
cesses involved in the development of new plastics and products, but thqy 
fail to provide information relative to the manpower needs of this growing 
industry. 
Information concerning training needs of the plastic industry on the 
national, state, and local level is indeed sketchy. In an effort to as­
certain the training needs of the industry in the state of Iowa, the 
author has divided the review of literature into the following divisions: 
Studies in plastic technology, studies for the purpose of developing 
technical curriculums, manpower needs surveys conducted in the state of 
Iowa, and the future forecast for the plastic industry. 
Studies in Plastic Technology 
Runnalls ( 5 0 )  conducted an investigation in I965 in an effort to 
describe the body of knowledge which represents plastic technology and to 
ascertain the extent to which the industrial arts teacher educators were 
giving instruction related to technology. He also solicited their 
opinions regarding the relative importance of content in plastic in­
struction. 
In his study, Runnalls sought answers to the following questions: 
(50, p. 4-5) 
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1. What are the production processes of the plastic industries? 
2. With what production processes of the plastic industry are 
the students in industrial arts teacher-education receiving 
experience? 
3» How do the production processes incorporated in plastics 
instruction compare with the production processes commonly 
used in the plastics industry? 
4. What are the production materials of the plastic industry and 
in what types of products are thqy used? 
5. what plastic materials are utilized as content in instructional 
programs within the area of plastics? 
6. How does the extent of the use of plastic materials in the 
industry compare with the content relative to plastic 
materials in the plastics instructional program? 
7. What processes and materials are utilized for laboratory 
experiences in courses and units of instruction in the area 
of plastics? 
8. What resource materials are being drawn upon in instructional 
programs in plastics to convey the course content? 
9. What are the opinions of industrial arts teacher educators 
as to the relative importance of items of content in plastics 
instruction? 
Runnalls' population (50, p. 11) consisted of 2O3 departments of in­
dustrial education. Information forms were mailed to them to ascertain 
the status of plastics instruction in programs in industrial arts teacher 
education. From these information forms Runnalls found that 61 of the 203 
institutions contacted in the study indicated that courses were offered 
which included instructional units in plastics. A majority of the schools 
offering specific courses in plastics offered only one course and a maxi­
mum of three semester hours of credit (50, p. 202). Only 14, or 22.0 
percent, of the schools required a course in plastics for their industrial 
arts majors. 
The findings of Runnalls' study indicated that two-thirds of the 
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production processes identified in his study were presented by a majority 
of the institutions offering courses in plastics (50, p. 205). Runnalls 
also found that more than one-half of the production materials identified 
were presented by a majority of the institutions offering courses in 
plastics (50, p. 205). Less than one-eighth of the production materials 
included in the study were presented by a majority of the institutions 
offering only units of instruction in plastics. Thus, it is evident that 
the production materials of the plastics industry are less well represented 
in plastics instruction than are the production processes. 
Runnalls reached the conclusion that the media of plastics should 
become one of the important facets of industrial arts programs. It was 
his recommendation that the instructional programs in plastics courses on 
the college level should be sufficiently comprehensive to adequately 
explore the body of knowledge of plastics technology. 
In 1962, Arthur Golomb (3I) conducted an investigation of the in­
dustrial arts shops in the academic high schools of New York City. The 
purpose of his study was to make recommendations for the implementation 
of techniques and procedures in the integration of plastics into the 
presently operating industrial arts shops. 
Golomb divided his study into two parts. The first part of the 
study included, a review of the plastics industry development, a survey 
of plastics education as it related to the New York City academic secon­
dary schools, a consideration of the industrial arts philosophy, and 
recommendations for integrating plastics into the industrial arts shops. 
The second part of the study consisted of a guide which described teaching 
techniques which the author felt were applicable in introducing what he 
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considered the important aspects of plastics technology into the various 
unit shop areas of the industrial arts programs. 
To determine the degree to which plastics was being taught in the 
industrial arts shops, a questionnaire was developed and sent to the in­
dustrial arts chairman in the New York City academic high schoolso Re­
plies were received from 40 of the 49 high schools for a return of 81.6 
percent. From this data an analysis was made of the status of plastic 
education as it was presently operating in industrial arts programs. 
In an effort to establish the appropriate subject matter to be con­
tained in the guide relating to plastics, the author submitted a list of 
criteria on a check list to a jury of five specialists in industrial arts 
education. Golomb utilized the data collected in his study in the con­
struction of a guide in plastics. Data also included interviews with edu­
cational and industrial personnel involved in the use of plastics, obser­
vations of school shops and industrial establishments where plastic 
operations were performed, and reviews of technical literature pertaining 
to plastics. Additional information was derived for the experimentation 
with plastics which was undertaken in various unit shop areas to deter­
mine the practicability of introducing plastic activities into several 
shop units. 
Golomb's study resulted in the following recommendations: (31» ab­
stract , p. 2) 
(1) there is a need for industrial arts students to have 
knowledge of and experience with plastics, (2) where plastics 
are taught, greater emphasis should be placed.on industrial 
methods, (3) motion pictures and film strips are readily-
available and can be used to depict techniques relating to 
important processes of the plastics industries, (4) improved 
designs of plastics projects should be based on the inherent 
qualities of the medium, and (5) research pertaining to the 
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modification of industrial plastics equipment for educa­
tional purposes should be encouraged. 
In summation, it can be said that research in plastic technology is 
limited in scope. Concern has been expressed as to the depth of plastic 
instruction on both the college and secondary levelo Both studies reviewed 
concluded that greater emphasis should be placed on materials and processes 
used in industry. 
Studies for the Development of Technical Curriculums 
In 1965» Robert Scott (52) conducted a study to ascertain -vdiether or 
not it was educationally practical and economically feasible to establish 
an area vocational school to serve the vocational needs of five north­
eastern Missouri counties. 
Information forms were returned by 567 former students of the 12 
^ participating high schools, from 622 voters of the Hannibal school dis­
trict, from 1598 eleventh and twelfth grade students in the cooperating 
schools at the time of the study. Scott also include an analysis of the 
labor market of the five county area, as well as the expressed labor needs 
of the state. Data were also taken from the census report, and records 
and reports on file in the State Department of Education. 
A summary of the findings included; (52, abstract, p. 2) 
1. 73^ of the wage earners in the survey area earned their 
livelihood in non-agriculture occupations. 
2. Less than one-half of the former students were residing in 
the survey area at the time of the study. 
3. Over one-third of the former students had completed some 
type of additional educational program since leaving high 
school. 
4. Less than one-half of the former students found their 
entry job within the local labor market area. 
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5» 55^ of the former students had taken vocational education 
courses, and the overwhelming majority placed great or con­
siderable value upon this instruction® 
6. Less than one-half of the respondents had made an occupational 
choice before leaving high school. 
7. Vocational interests of the students were not in very close 
alignment with the unfilled job opportunities in either the 
five county area or the state. 
8. Of the 622 voters sauçled, less than were opposed to the 
establishment of an area vocational school. 
9. More than 61^ of the voters indicated that financing an area 
school should be a joint effort of federal, state, and local 
governments. 
10. A sufficient tax base was present through irtiich to establish 
and maintain an area school. 
On the basis of his study, Scott drew the following conclusions: 
(52, abstract, p. 2) 
1 « Unless steps are taken to provide additional opportunities 
within the survey area, large numbers of job openings will 
remain unfilled. 
2. Since many students terminate their education at the secondary 
level, improved programs of vocational education should be 
provided. 
3. Since most of the people in the survey area are employed in 
industrial, business, and technical occupations, and since 
the major vocational interest of high school youth is in 
these fields, the schools of the survey area should provide 
a program of instruction emphasizing these occupations. 
4. Federal, state, and local funds, plus student fees, are 
adequate to finance an area vocational school. 
Colson (18) examined the need for additional facilities for educa­
tion technicians in a study of Stark County, Ohio. Questionnaires were 
sent to five different groups including: 30 personnel managers in busi­
ness and industry, 40 high school principals and counselors, 62 technical 
school students, 5^6 parents, and 1,2^3 high school seniors. 
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The data collected by Colson showed that 97.5 percent of the prin­
cipals and counselors, 87.1 percent of the personnel managers, and 95»1 
percent of the parents felt that such facilities were needed. About one-
third of the seniors showed an interest in attending a technical school. 
According to Colson, the most favored technical curriculums were; 
accounting, data processing, mechanical, medical assistant, and drafting. 
Colson stated that other curriculums suggested were electronics, industrial 
supervision, construction, secretarial and nursing technologies. 
Bessire (12) conducted a study in California in I965 to determine the 
extent to which the vocational training at Shasta College, Redding, Cali­
fornia, was responsive to the apparent occupational training needs of its 
community and to the vocational interests expressed by the students* 
Bessire first studied the procedures that had been employed in cur­
riculum development to determine if community training needs and student 
interest had been of primary concern in developing vocational-technical 
curricula at Shasta College. In one phase of the study, Bessire analyzed 
census data and inteirviewed over 90 selected labor leaders and employers 
in the community to assess whether or not Shasta College occupational 
training programs were based on existing training demands and to discover 
if there were fields where the demand for trained personnel was not being 
satisfied. Another phase of the study involved interviews with high school 
counselors and principals and college counselors. A questionnaire was sent 
to students to explore their interests. An additional questionnaire was 
sent to former students to ascertain if the training they had received 
had prepared them for their present employment. 
Bessire found that the majority of the former students had found em­
ployment directly related to their training. The study revealed that 
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there were several occupations which had curriculum implications for 
Shasta College. It was also found that although the present programs 
were successful in training students for employment, evidence was found 
suggesting that the college could improve its operations in their provision 
for training needs and student interests. Bessire found that many em­
ployers in large industries were unfamiliar with the college's training 
programs, and curriculum development procedures did not insure a systematic 
knowledge of needs and interests. A principal recommendation made by 
Bessire was that additional administrative leadership should be provided 
to insure a more systematic approach to curriculum development and to 
maintain a closer relationship with employers in the community. 
Yeo (67} conducted a study to determine if detailed local research 
would produce a vocational-technical program that differed from the pro­
gram that is established without such research. His study was based on 
the contention that educational theorists assume that there will be a 
discrepancy between the two programs. Yeo concluded that there is 
specific evidence that the theorists are correct in saying that junior 
colleges proclaiming fulfillment of community needs as a curricular goal 
are not always able to achieve that goal; and in some cases, they do not 
openly recognize that failure. 
Arnold (6) in 19^5» studied the problem of whether or not a group of 
technically qualified management personnel of manufacturing establishments 
which employ technicians exhibited more general views toward post high 
school technical curricula than the technicians themselves. 
Arnold used statistical tests to assess the relationships between 
generality of curricular selections and the variables of; (1) age, 
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(2) educational attainment, (3) company size, and (4) length of time with 
present onployer. 
The sample of manufacturing establishments selected by Arnold was 
from those plants in Illinois with 200 or more employees. A total of 
130 respondents were utilized from 40 plants (6, abstract, p. 1 ). Each 
management respondent of a given company represented a different level of 
authority in relation to the technician job to which he responded. Arnold 
employed a 99 card curriculum deck which contained descriptions of es­
sentially all subject areas which he judged could be related to the per­
formance of some type of technician job. Data were procured by personal 
interviews and by having the respondents sort the deck into the following 
stacks; related, somewhat related, and unrelated (6, abstract, p. 1). 
In testing the research hypotheses, Arnold employed two-way analysis 
of variance, chi square, and product moment correlation. Arnold, on the 
basis of this study, concluded that the occupational level as structured 
in this dissertation was not important as a basis for nomination of mem­
bers for educational advisory and curriculum committees. Based on these 
findings, Arnold concluded that committee nominations, either from among 
technicians or from among management personnel, would not narrow the cur-
ricular views of the committee. Arnold concluded that if one assumes that 
certain management personnel are in key positions to identify educational 
needs of technicians, the technician himself would be considered as occupy­
ing a similar position. 
A study of the positions, subject needs and level of work of the 
technology graduates of Broome Technical Community College was conducted 
by Kushner (40) in 196^. The purpose of this study was to provide a 
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follow-up of chemical, electrical# and mechanical technology graduates of 
Broome Technical Community College from 19^9 to 19^1 » 
More e:Q)licitly, the study sought the answers to: (40, abstract, 
p. 1 ) 
1. What positions did the graduates hold or fill after graduating? 
2. What subjects were needed in each position? 
3» What was the level of work performed ly the graduates? 
4o When was it necessary to get added schooling, what courses 
were needed, and how were th^ obtained? 
Kushner employed a sample population of 160 graduates. The final 
sample was comprised of 129 graduates. The questionnaires were sent to 
graduates and supervisors and were distributed by the personnel depart­
ment of the employers, collected, and forwarded to the author who used 
the answers to the questionnaires as the data for the study. 
Conclusions of the study Kushner indicated that the starting 
positions of graduates have been upgraded and now usually require an 
A.A.S. degree. Promotions were found to lead to comparable, equal or the 
same positions held by better educated personnel. Kushner concluded that 
the curricula of the three technologies appeared to be preparing the 
graduates well for work and that necessary additional education was 
available at the employer's facilities or the local educational institu­
tions. 
Kjarsgaard (38) had two primary objectives in his study of community 
college curriculum planning. They were; (38, abstract, p. 1 ) 
1. To afford a basis of empirical research upon which may rest 
a balanced community college curriculum 
2» To set guidelines and procedures for community college 
curriculum study. 
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The study was based on the following steps: (38, abstract, p. 1) 
1. Becoming aware of the factors influencing the community college 
curriculum. 
2, Establishment of a logical basis for curriculum improvement. 
3o Establishment of a philosophy of education. 
4. Establishment of objectives of education. 
5. Discernment of the characteristics of the students. 
6. Discernment of the character of the community. 
7. Discernment of the services of the other educational agencies. 
8. Consideration of the educational needs of students and society. 
9. Consideration of how others have met similar educational needs. 
10. Organization of the programs. 
11. Continual evaluation and improvement of the programs. 
Kjarsgaard states that his study codified research affecting the com­
munity college in such a way as to illustrate the logic behind a sequential 
approach to curriculum formation. The conclusion of the study points out 
the pitfalls of organizing a curriculum not based directly on student 
needs. 
In 1965» Quincy, Massachusetts, undertook an educational analysis 
that involved a study of its specific academic and employment needs (24). 
School administrators learned that nearly 9,000 of Quincy's 90,000 resi­
dents worked in the ship-building industry. Although on]y 25 percent of 
the high school graduates did pursue a college degree, the school followed 
the traditional pattern with about one-half of the students enrolled in a 
college preparatory program and one-third in business education. Thé re­
maining students were divided between general and vocational programs. 
The vocational programs were drawing less than ten percent of the student 
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body. The city's educational policies committee established a study to 
determine what kind of curriculum was needed that would deal with whole 
families of occupations rather than specific job categories. The Ameri­
can Institute for Research (24, p. 29) worked with the Quincy schools in 
developing a joint proposal for funds under the Vocational Education Act. 
The U.S. Office of Education awarded the project a grant of 625,000 dol­
lars covering a five-year period of curriculum development and evaluation. 
The result of the study was "Project Able" which was a new vocational 
curriculum geared to the individual student (24, p, 29). The project 
introduced a curriculum of 11 families of occupations. The families 
comprised 225 ^ecific occupational skills. A future plan of the school 
is a program in cooperation with the Quincy Junior College to prepare 
students for an associate degree in applied science for some of the newer 
technologies. 
In summarizing this section, it is apparent that systematic approach 
to curriculum development is essential. The research reviewed stressed 
the need for cooperation with industries to establish training needs. 
The premise of the research reviewed was basically: Determine the needs, 
study them, then build schools and programs to fit the needs. 
Manpower Needs Surveys Conducted in the State of Iowa 
Due to the scope of this study, the author felt it was imperative to 
review research that iias been conducted in the state of Iowa for the pur­
pose of determining the needs for technology programs. 
A study to determine the number of graduates compared to the demand 
for craftsmen and operative occupations in the Northern Plain States was 
conducted by the Northern Natural Gas Company (11). 
22 
The study set forth the following statements; (11, p. 11) 
Iowa had the lowest ratio of average annual training output in 
the selected occupations (19^0 through I963) to oaployment in 
i960 or to the requirements for the following year. It also 
had no exports in the occupations studied. Iowa did produce 
more than twice as raai^ data processing trainees as any other 
state, but employment figures for this occupation are not 
available to indicate whether or not this skill is exported. 
Administrators estimates of the proportion of data processing 
graduates leaving the region are slightly above average. 
Administrators also estimated that a high percentage of 
graduates in cabinet making and chemical technology leave 
the region although employment figures for the former suggest 
that demand and supply almost balance for the state. 
The major findings and conclusions of the study of vocational educa­
tion training for industry are listed as follows: (11, pp. 2, 3) 
The numbers of skilled craftsmen and operatives trained for 
occupations in manufacturing and related industries in the 
Northern Plains grew at a greater percentage rate than total 
regional employment in these occupations during the early 1960's. 
This trend of improving performance in vocational education for 
skilled industrial occupations is also evident in the nation as 
a whole. There remain, however, many opportunities for improve­
ment in the Northern Plain States vocational education programs. 
During the early 1960's, less than half the demand for craftsmen 
and operatives by manufacturing and relate industries in the 
Northern Plains States was met regional vocational education 
resources. Specifically, only about 40 percent of the demand 
was met by formally trained craftsmen and operatives in I96I. 
Training is concentrated in a narrow range of traditional skills 
in the public and private vocational schools and in the Bureau 
of Apprenticeship and Training (BAT) program, and the courses 
offered by these resources are only partly responsive to the 
needs of regional employers. 
In dealing with the courses offered in vocational training, the study 
states: (11, pp. 2, 3) 
The courses offered are not as responsive to the economic develop­
ment needs of the Northern Plain States as they might be. 
The states' public support of vocational education, in effect, 
subsidizes some industries and not others but without much 
apparent co-ordination of investment in vocational education 
with economic development needs and objectives. - -
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The rate at which new courses have been added by the public 
and private vocational schools and the BAT program since I96O 
is negligible. The training of craftsmen and operatives in 
the Northern Plains is still concentrated in the traditional 
apprenticeship trades in printing, metal working, construction, 
and miscellaneous services. 
Industry's annual requirements in many types of skilled 
craftsmen and operative occupations in which training is 
not presently offered are large enough to support full time 
courses in each state. 
Declining agricultural employment and increasing manufacturing 
employment in the Northern Plains indicate a continuing growth 
in maiQT types of craftsmen and operative occupations which 
comprise the majority of manufacturing employment. 
Continuing shifts in employment opportunities from the least 
skilled to the most skilled occupations will reinforce the 
demand for trained workers and deny jobs to the untrained. 
Weede (65) in 1907 conducted a study of the electronic technician 
personnel and training needs of Iowa industries. The objectives of his 
study were stated as follows; (65, p. 9) 
1. To determine the number of industries which onploy electronic 
technicians or may do so in the future. 
2. To determine the skills and knowledge which the industries 
desired their electronic technicians to possess. 
3. To determine the number of electronic technicians needed to 
meet the present and future needs of Iowa industries. 
4. To determine the present source of electronic technicians 
being hired by Iowa industries. 
In determining the source of electronic technicians being hired by 
Iowa industries, Weede found; (65, p. 96) 
There was a proportionally greater need for electrically trained 
personnel than for all other workers as a group . . . The main 
source of technicians was in-company training programs. The 
second most frequently used source was technical schools. 
From his study, Weede drew the following conclusions; (65, p. 99) 
1o The manufacturing industries of Iowa have a definite need 
for well trained persons in the field of electronics. 
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2. The training needs vary -with the size of the industry, 
product manufactured, and geographical location. 
3. It is very difficult for industries to predict the number 
of additional employees needed beyond one year® 
4. The main source of technically trained electrical personnel 
is in-company training programs. 
5. There is a lack of agreement as to terminology used to describe 
technically trained electrical personnel in manufacturing in­
dustries. 
As for further studies related to his» Weede felt that similar 
studies should be conducted for electronic technicians in the communica­
tions industries and the computer servicing industries. 
Jakubauskas and Palomba (34) in a study conducted as a pilot project 
to provide a measure of the nature and extent of job vacancies in Iowa 
manufacturing establishments set forth the following objectives for the 
study: (34, pp. 1,2) 
1. What specific occupations ought to be considered for training 
purposes in our Area Vocational Schools? 
2. Is there a substantial dmand for workers in occupations and 
skills under consideration by area schools for training 
programs? 
3. Is there likely to develop a glut on the labor market for 
certain skills while others continue to be in short supply? 
4. In general, can an on-going procedure be developed for im­
mediate "feedback" of industry's most critical manpower 
shortages to educators involved in developing curriculum 
and training programs? 
Jakubauskas and Palomba (34, p. 6) mailed job vacancy questionnaires 
to approximately 4,000 manufacturing forms which were listed in the I965 
edition of the Directory of Iowa Manufacturers published by the Iowa 
Development Commission. The questionnaires requested job vacancy and 
starting wage rate data for the six month period of March through August, 
1966. 
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Jakubauskas and Paloraba received 656 coiiç>lete questionnaires from 
firms representing a response rate of approximately 16,4 percent. The 
resulting data was analyzed by the researchers according to occupational 
groups, industry classifications, county and multy-county areas. 
The surv^r uncovered 10,186 full-time job vacancies (34, p. 11). 
The scope of the jobs revealed ranged from electrical engineering to 
welders to file clerks. 
The study showed that the largest number of vacancies occurred in the 
Processing Occupations (34, p. 12). The second largest number of vacan­
cies was in the Machine Trades Occupations, and the third largest was the 
Structural Work Occupations. 
The researchers felt the study had implications for training programs 
of the future. They suggested that one possible development would be the 
specialization of training among Iowa's schools. It was also their con­
sensus that there would be many possible uses for this type of study. 
The primary purpose of an investigation conducted by Seigler (53) 
was to collect useful information from supervisors of engineering drafting 
departments which could be used to lay the groundwork for the engineering 
drafting curriculum in the Iowa Area Technical Schools. The secondary 
purpose was to make the collected information available to drafting in­
structors in secondary schools to serve as an aid in writing or revising 
the drafting course of study. 
Seigler's investigation was dividea into four major parts: (53» 
p. 2) 
(1) areas of drawing, (2) desired qualities of draftsmen, 
(3) desired educational background of draftsmen, and (4) 
equipment, materials and methods used by draftsmen. 
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Among the information sought by Seigler was; the highest level of 
educational background achieved by the draftsmen, the number of draftsmen 
employed at the time of the study, the number the industry expects to 
employ in five years, and information relative to -whether the industry 
had a preference for right-handed or left-handed draftsmen. A check list 
type questionnaire was sent to 144 selected Iowa manufacturing industries 
and 110 Iowa consulting engineering firms. 
The results of the questionnaire inaicated that SO percent or more 
of the respondents considered lettering, line weight, sectional views, 
dimensioning practices, blueprint reading, and use and care of equipment 
as being important or very important (53i P« 35)» 
Seigler found that approximately 100 percent of the respondents 
rated the ability to visualize, pride in work, neat work habits, initia­
tive, accuracy, and judgment as very important or important. Arithmetic 
was rated as the most important subject by 81.5 percent of the respondents. 
The results of Seigler's study indicated the types of equipment, 
materials and methods currently being used by draftsmen in the state of 
Iowa and also provides information concerning the amount of advanced edu­
cation the draftsmen have and the approximate number of draftsmen presently 
employed in the state of Iowa. 
Sumter (60) employed a combination of mailed questionnaires and in­
terviews in a study of the Aviation Industry in Iowa. The objectives of 
this study were stated as follows; (60, p. 6) 
Identify personnel needs and make projections regarding 
occupational factors, evaluate certain high school standard 
subjects and courses according to their value to prospective 
trainees and identify a basic core of training skills most 
useful to the operators who employ the trainees. 
It was Sumter's contention that the information from the study could 
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be used to justify and plan for Aviation Mechanics/Technician Training 
curriculuins in the Iowa Area Vocational Training Schools. 
Sumter listed the occupational objectives of the study as follows: 
(60, p. 7) 
1. To identify and classify the jobs according to the training 
and FAA certification requirements. 
2. To determine demands for trained/skilled persons in the Iowa 
Aviation Industry. 
3» To detect trends lidiich bear upon the occupations. 
4. To project future needs for mechanics and technicians. 
The educational objectives of the study were defined by Sumter as 
follows: (60, p. 7) 
1. To evaluate the usefulness of certain standard high school 
subjects and courses toward the training of mechanics/ 
technicians. 
2. To evaluate a basic core of aircraft mechanic skills. 
3. To examine programs appropriate to skills and knowledge 
required for the jobs. 
On the basis of the study, Sumter concludes that there is a need for 
Aviation Mechanics/Technician Training curricula (60, p. 40) and his 
findings show that a vocational-technical school program of 19-24 months 
was chosen most often as adequate for training air frame and power plant 
mechanics and most of the listed specialists. 
In summary, it can be said that although vocational education is im­
proving in Iowa, there is a definite need for increased vocational training 
in the state of Iowa. Research was reviewed concerning the need for voca­
tional-technical curriculum in the areas of electronics, engineering 
drafting, and aviation mechanics and technicians. 
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Forecasts for the Future of the Plastic Industry 
In an effort to determine the future trends of the plastic industry 
as a whole, literature was reviewed pertaining to the growth predictions 
for the next decades. 
Hoiste, in a speech at the 196? Plastics Fair in Dasseldorf, West 
Germany, predicted that the plastic volume will amount to three quarters 
of all engineering materials by the year 2000 (21, p. 1 ). He pointed out 
that the world production for plastics in I966 was over 18 million tons 
(metric tons), and will be I7OO million tons by the year 2000, if new in­
ventions and applications do not carry it beyond the figure. Holffte set 
1983 as the beginning of the "plastics age," for this is the date when 
plastic consumption for the first time will exceed the consumption of 
iron (21, p. 1), 
T. T. Miller, Chairman of the Board of the Society of the Plastics 
Industry, Inc., in a speech at the winter conference of the Chemical 
Marketing Research Association in Pittsburg, Pennsylvania, reported that 
an additional I50 million pounds of plastics were used in the 19^7 auto­
mobile models (I9, p. 1). The auto industry had used 35O million pounds 
in their I966 models. Miller predicted that the automotive market would 
use 100 pounds of plastic per car by 1970. The major reason for the sharp 
gains made by plastics last year according to Miller was the industry's 
current safety program. 
Other plastic uses by the auto industry include the report that Ford 
has installed a giant blow molding machine and is planning to turn out 
about 40,000 blow molded high density gasoline tanks for its I968 Thunder-
bird line (3, p. 312). There are reports that Ford, Chrysler, General 
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Motors, and American îfotors have active programs aimei at replacing steel 
"With plastics for inner fenderliners, with reinforced thermoplastics and 
reinforced polyesters as strong candidates for this use# 
Predicasts, Inc., Cleveland, Ohio, recently completed a plastic 
trends study and reported that world consumption of plastics will reach 
108 million pounds in 1975» almost four times the 1963-65 levels (46, p. 
187). Per capita consumption is expected to reach 35 pounds by 1975» 
compared to the 11 pounds per person recorded in the 1963-65 period. 
This study indicated that thermoplastics are e3Ç>ected to show the 
fastest growth rate with an increase of 14.5 percent per year, thermo­
setting plastics are projected to grow 11.4 percent; cellulosics, 4.7 
percent. Polypropylene, after a slow start is expected to be the fastest 
growing thermoplastic; polystyrene, the slowest. Predicasts predicts that 
North America will continue as the highest per capita consumption area, 
reaching 128 pounds per person in 1975 (46, p. 187). 
The Society of the Plastics Industry estimated a total of 3.4 billion 
plastic bottle shipments were made in I967 (20, p. 1 ). This figure means 
that 300 million more bottles were produced in I967 than in I966, The 
SPI predicts that by 1970 close to 5 billion plastic bottles will be 
produced (20, p. 1). 
O'Neal of the Society of the Plastics Industry, Inc. in a speech at 
the conference on "Molded Plastic Components in Furniture" which was held 
September 14, I967, in Washington, D.C., reported that furniture promises 
to become one of the six or seven growth markets for plastics in the next 
ten years (21, p. 1 ). O'Neal estimates the amount of plastics in furniture 
applications runs as high as 250 million pounds per year (21, p. 1). 
Parks, Director of Engineering, Drexel Enterprises, Inc., reported 
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that the reasons for the furniture industry's use of molded plastics was 
based first on the lower plastic unit costs as opposed to costs of com­
parable wood parts (21, p. 1). Second is the capability molded components 
give some manufacturers of executing far more detailed designs than their 
machine capacities and work force skills would normally permit. The 
third reason is the styling effects that can be produced in molded 
plastics which would not be practicable in woodo Parks predicted a 
tremendous upsurge in the use of plastics in furniture manufacturing. 
Alexander reported that plastics have a projected consumption by the 
building trades of 4? to 7 billion pounds by 1970 (2» p« 5"! )• His pre­
diction was based on the following reasons; (1) light weight structural 
and semi-structural plastic building products, mass-produced and pre-
finished, can be put up faster by fewer men with a substantial savings 
for both the builder and the buyer; (2) low maintenance features of 
plastic components are an inherent merchandising asset in our present 
society (]., p. 51 )» Some of the products mentioned in the building 
trades included plastic septic ^sterns, easy maintenance siding, vinyl 
flooring, paneling for shower stalls, and one-piece plastic reinforced 
bathing alcoves, and glass fiber-reinforced bathtubs. 
In summarizing, it is apparent that although the forecasts for the 
plastics industry as a whole are on a national or international scale, 
their ramifications will also hold true on the state and local levels. 
Plastic consumption will exceed the consumption of iron for the first 
time in I983 and this date will mark the beginning of the "Plastic Age". 
Literature reviewed indicated that plastic production will be limited only 
by the imagination of the building trades, furniture manufacturers, and 
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automotive industries leading to increase! consumption of this synthetic 
material. 
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METHOD OF PROCEDURE 
Introduction 
The 1963 Vocational Education Act provided the impetus and financial 
assistance needed for the establishment of area vocational schools in 
Iowa. The establishment of the area vocational schools created a need 
for extensive research to ascertain the type of curriculums which will 
best meet the needs of the state. After extensive consideration and con­
sultation with industrial education faculty members at Iowa State Univer­
sity it was established that a study should be conducted in the area of 
plastics. Individuals associated with the field of plastics had e^qpressed 
a need for such a study. For this reason it was decided that a study 
should be conducted to ascertain the type and number of skilled workers 
which are needed at the present time and in the next five years. The 
study included all plastic manufacturing and fabricating firms in the 
state. 
Funding 
A research proposal, stating the objectives of the study, method of 
procedure, review of literature, and budget requirei to defray the cost of 
the study was submitted to the Iowa Department of Public Instruction Divi­
sion of Vocational Education State Committee for Research Demonstrations 
and Experiments in September, I967. The proposal was approved by the 
committee and funds were made available to conduct the study. 
Procedure 
After the research project was approved, an extensive search of 
literature was undertaken to aupient the author's knowledge in the field 
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of plastics and to aid in the development of a survey instrument. The re­
view of literature was broken into four divisions; studies in plastic 
technology, studies for the development of technical curriculum, tech­
nology studies done in the state of Iowa, and forecasts for the future 
of the plastic industry. 
The population for the study included all plastic manufacturers and 
fabricators in Iowa. A listing of the firms to which the study pertained 
was not readily available. The final list was compiled from the Iowa 
Manufacturers Directory, the Center for Industrial Research and Service, 
telephone directories, and plastic supply firms. In an effort to insure 
that all industries engaged in plastic manufacturing were included in the 
population, a postal card questionnaire (Appendix) was sent to all indus­
tries which manufactured a product which the author thought might involve 
the use of plastic. 
The purpose of the postal card questionnaire was to ascertain if the 
manufacturing firm should be included in the surv^. The double postal 
card questionnaire was sent to firms. At the end of two weeks the 
return numbered 129 or 41 percent. A followup postal card brought the 
return to 213 or 68 percent. 
Whether an industry was included in the final population was deter­
mined by their response to the questions, "Does your company employ 
skilled plastic workers at the present time?" and "Do you plan to employ 
skilled plastic workers five years from now?" If the response was "yes" 
to either of the questions, the firm was included in the final population 
and received the second questionnaire. Those firms which did not return 
the questionnaire but were strongly suspected of being plastic manu-
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facturers were contacted personally» The affirmative response on the 
returned postal card questionnaires and the personal responses brought 
the total population to 177 who received the main questionnaire. 
The main questionnaire was constructed at the same time that the 
population was being determined by means of a return postal card question­
naire. To make the main questionnaire as valid as possible, 2? plastic 
industries were selected to serve as an advisory committee to aid in the 
construction of the questionnaire. Since the plastic industry is repre­
sentative of six basic manufacturing processes, industries were selected 
which were representative of each of the processes to serve in the ad­
visory capacity. Consideration was also given to size of the industry 
and geographical area in the establishment of the advisory committee in 
an effort to provide a true picture of the plastic industry as it exists 
in the state of Iowa. The person or persons being interviewed were asked 
questions relative to their ^ecific processes. The comments and sug­
gestions offered by the industries interviewed were used to develop the 
final form of the questionnaire. The response of the advisory committee 
affirmed the need for a study of this nature. 
Due to the nature of the study, the industries contacted for personal 
interviews were asked to comment on the definition or description of the 
various processes and materials common to their manufacturing processes. 
The main questionnaire was constructed in several parts to collect 
the data necessary to answer the objectives set forth for the research 
project (Appendix). The questionnaire was divided into the following 
parts: production processes, production materials, fabricating and 
finishing, related industrial areas, general education, major product 
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terms used to refer to workers, sources of plastic workers, in-company 
training programs, source of molds, number now employed,, number to be em­
ployed one year from now, and number expected to be employed in five years. 
Questions were also asked relative to type of immediate job vacancies that 
the industry had, the type of work or job title, and whether the company 
would be interested in short courses if they were available. 
The final form of the main questionnaires was mailed to the 177 in­
dustries in Iowa which were manufacturers of plastics or fabricators of 
plastics. A follow-up letter and questionnaire was were to each industry 
who had failed to respond at the end of the two week period (Appendix). 
The first follow-up letter increased the return to 65 percent. A second 
follow-up letter was sent to the remaining industries who had failed, to 
respond two weeks later (Appendix). After the second follow-up letter, 
the return was 84 percent. 
If an industry failed to respond to the second follow-up letter, a 
telephone call was placed to encourage the firm to respond. The final 
response was I65 or 93 percent. 
The letter enclosed with the questionnaire explained the purpose of 
the survey and asked the firm to complete the questionnaire or return it 
blank if it did not apply to their company (Appendix). One hundred sixty-
five industries returned the questionnaire. Three were discarded because 
they were incomplete and 12 were returned indicating that the industry had 
ceased to operate between the time the original population was established 
and the mailing of the main questionnaire. 
Fifty-four industries returned the questionnaire blank indicating 
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that although they were engaged in the manufacture or fabrication of a 
plastic product, the nature of the work involved did not require a 
skilled worker. Since the study was designed to determine the needs of 
skilled plastic workers, these industries are not handled in the study. 
The data obtained from the questionnaire were coded and placed on 
IBM punched cards for sorting and tabulation at the Iowa State University 
Computer Center. The data were then presented in tabular or graphical 
form. A summary of the findings was sent to all participating industries 
after the study i-ias completed. 
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FINDINGS 
The purpose of this study was to ascertain training needs for 
skilled plastic workers in the state of Iowa. Not only immediate needs 
were considered, but also the projected needs of the plastic industries 
in Iowa for the next five years as the industries rapidly expand. 
The findings were presented in four major divisions to fulfill the 
objectives of the study. The divisions were: (1 ) information relative 
to the respondents, (2) sources of skilled plastic workers, (3) training 
requirements of the plastic industries, and (4) the number of skilled 
workers needed by the plastic industries. The findings were also 
presented by merged area, product manufactured, size of industry and 
principle production processes. 
The population for the study included all industries in Iowa which 
were plastic manufacturers or fabricators. However, the plastic industries 
were a very diverse group from the standpoint of processes, materials, and 
finished products. 
The study revealed that a considerable number of industries were 
regarded as plastic industries from the standpoint of their finished 
product, but indicated that highly skilled workers were not essential 
for production. Of the I65 returned questionnaires, 5^ indicated that 
they did not use skilled workers at this time. The researcher did not 
consider the responses from this group industries because the scope of 
the study was limited to skilled plastic workers. 
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General Findings Concerning Respondents 
Data concerning the area and size distribution of the participating 
industries in the stuc^ were presented in Table 1. 
Table 1. Distribution of responding industries by size and merged 
area in Iowa 
Size by numbers 
of employees II III IV V VI VII VIII IX X XI XIII XIV XV XVI Total 
1-20 6 2 1 5 3 2 0 0 3 7 3 1 k 5 42 
21-50 0 0 0 1 2 2 2 2 1 6 0 0 0 0 16 
51 -100 1 0 0 0 1 0 1 3 1 3 0 0 1 0 11 
101 -250 0 0 0 1 0 1 0 0 1 2 0 0 1 0 6 
251 -500 1 2 0 0 0 2 0 0 3 0 0 0 0 1 9 
500-1000 0 0 0 0 0 0 1 3 2 1 0 0 0 0 7 
over 1000 0 0 0 0 0 0 0 1 1 1 0 0 0 2 5 
Total 8 k 1 7 6 7 k 9 12 20 3 1 6 8 96 
The category of 1 to 20 employees had the greatest representation in 
the study with kZ industries in this category. However, from the stand­
point of total number of employees, the five industries represented as 
employing over 1000 persons totaled more employees than the 42 industries 
in the first category. With the exception of merged areas I and XII, all 
areas were represented by at least one plastic industry. Merged area XI 
had the most industries represented with a total number of 20. Merged 
area X rated second largest with a total of 12 responding industries. 
Table 1 showed that the greatest number of responding industries fell in 
the category of industries employing less than 20 workers. This category 
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contained 42 industries or a total of 4-3.7 percent of the respondents. As 
shoTsn in Table 1, the smaller the total number of employees, the greater 
the number of respondents. From this it was evident that most of the 
plastic industries in Iowa were small in nature with 43«7 percent of the 
respondents employing less than 20 people. A search of Table 1 revealed 
that 42.6 percent of the responding industries were located in areas IX, 
X, and XI. 
The distribution of industries in each of the merged areas by the 
major product manufactured was presented in Table 2. The two digit 
Standard Industrial Classification code was used to classify the 
products. It was illustrated in Table 2 that 32 or 33*3 percent of the 
responding industries fell in the SIC Product Classification of 30. Of 
the 32 with an SIC rating of 30» 9 or 9«3 percent were in area XI. Just 
over 56 percent of the industries manufactured products in two classifi­
cations: rubber and miscellaneous plastic products, and miscellaneous 
manufacturing industries. These two groups were represented in all areas 
with the exception of areas I and XII which did not have any responding 
plastic industries. 
To provide a further breakdown of the responding industries, Table 
3 presented the distribution of industries by county location. Examina­
tion of Table 3 revealed that Polk County had the most responding in­
dustries with a total of I3 industries. Linn and Black Hawk counties 
ranked next with 8 and 7 industries re^ectively. These three counties 
represented 30.2 percent of the responding industries. 
Given in Table 4 was the distribution of industrial personnel who 
completed the questionnaire. 
Table 2. Distribution of responding industries by major product and merged area 
SIC 
number 
Product 
classification II III IV V VI VII VIII IX X XI XIII XIV XV XVI Total 
23 Apparel and other finished 
products 1 1 2 
24 Lumber and wood products 1 1 
25 Furniture and fixtures 1 1 2 
26 Paper and allied products 1 3 1 1 6 
27 Printing, publishing and 
allied products 1 1 
28 Chemicals and allied products 1 2 1 4 
30 Rubber and misc. plastic 
products 3 1 4 3 2 2 3 1 9 3 3 34 
32 Stone, clay and glass products 1 1 2 
34 Fabricated metal products 2 1 3 
35 Machinery except electrical 1 2 1 1 5 
36 Electrical machinery, equipment 
and supplies 3 2 5 
37 Transportation equipment 2 3 1 1 7 
38 Professional, scientific, and 
controlling instruments 2 1 3 
39 Misc. manufacturing industries 4 4 1 2 1 3 2 1 1 3 20 
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Table 3. Distribution of responding industries by county location 
County Number of industries 
4 Appanoose 1 
7 Black Hawk 7 
8 Boone 2 
9 Bremer 1 
13 Calhoun 2 
17 Cerro Gordo 3 
21 Clay 1 
23 Clinton 1 
26 Davis 1 
29 Des Moines 3 
30 Dickinson 2 
31 Dubuque 4 
38 Grundy 1 
40 Hamilton' 1 
42 Hardin 2 
46 Humboldt 1 
49 Jackson 1 
50 Jasper 3 
51 Jefferson 1 
52 Johnson 2 
56 Lee 4 
57 Linn 8 
64 Marshall 3 
70 Muscatine 4 
71 O'Brien 1 
77 Polk 13 
78 Pottawattamie 2 
79 Poweshiek 1 
80 Ringgold 1 
82 Scott 4 
85 Story 2 
89 Van Buren 1 
92 Washington 2 
93 Wayne 2 
94 Webster 2 
95 Winnebago 4 
Total 96 
42a 
Table 4. Distribution of industrial personnel who filled out the 
questionnaire 
Job or position Number 
President, vice president, oivner, secretary-treasurer, 
secretary, purchase agent 69 
Manager, superintendent, supervisor, foreman 14 
Director of industrial relations, research, 
personnel manager, general supervisor 8 
Engineering 5 
Employment Findings 
One of the prime objectives of the study was to determine the number 
of persons engaged in skilled plastic work in Iowa and to obtain employ­
ment projections for the future. A composite of the employment data ob­
tained from the questionnaire was presented in Table 5» All industries 
were able to provide employment figures through I969. 
Table 5« Composite of employment data obtained from the questionnaire 
Employed Employed Needed by Needed by 
Employees (N = 9 6 )  
Sept. 1, 
1966 
J an. 1, 
1968 
tJ cLTl • 1 J 
1969 
J 3X10 1 J 
1973 
Molding 1,379 1,655 1,940 1,404^ 
Thermoforming 140 180 267 206° 
Casting 82 205 210 67^  
Reinforcing 42 55 78 181G 
A^ll industries were not able to provide this information. 
2^4 of 42 industries reporting 
°12 of 30 industries reporting 
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Table 5» (continued) 
Employees (N = 96) 
Employed 
Sept. 1, 
1966 
Employed 
Jan. 1, 
1968 
Needed by 
J an• 1J 
1969 
Needed by 
tJ 3J10 1 J 
1973^  
Foaming 11 18 22 23^  
Coating 7 9 10 3g 
Total employees 25,770 26,252 31,539 33,423^  
'^4 of 7 industries reporting 
of 11 industries reporting 
f 2 of 3 industries reporting 
^2 of 3 industries reporting 
^51 of 96 industries reporting 
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To provide a more complete picture, the data in Table 5 were broken 
down by the major production processes employed by each industry respond­
ing to the questionnaire. Thus, molding in Table 5 referred to those in­
dustries indicating molding as their major production process, etc. The 
data in the table revealed the number of skilled plastic workers employed 
September 1, I966, and January 1, I968. The table also presented the 
number of additional skilled employees the industries anticipated em­
ploying in 1969 and 1973* However, only 53 percent of the industries 
indicated that they could project their needs beyond one year. An examina­
tion of the table revealed that additional employees were anticipated in 
all production areas. The greatest need for skilled workers was indicated 
by those industries employing the molding processes. Table 5 showed that 
there was a need for 285 additional skilled plastic workers in the molding 
processes by January 1, I969. However, the industries tliat reported in 
the area of coating indicated that only one additional skilled worker 
would be needed, in I969. A further examination of the table revealed 
that the plastic industry will need a total of 405 skilled workers by 
January 1, I969, all production processes combined. Many of the in­
dustries did not complete the blank provided on the survey instrument 
pertaining to the number of additional skilled workers they would need 
in five years and indicated that an accurate projection could not be made. 
Employment needs by size of industry 
Employment figures for skilled plastic workers and total employment 
figures by size of industries were shotjn in Table 6. The data showed 
that industries which employed between 251 and 5OO persons had the 
# 
Table 6. Employment of skilled plastic workers and total employment 
by size of industries in I968 
Size by number of employees 
1- 21- 5"!- 101- 251 - 501 - over Total plastic 
Topic 20 50 100 250 500 1000 1000 employees 
Molding 127 19 80 147 669 123 490 1655 
Therraoforming 30 35 25 75 5 5 5 180 
Casting 14 3 38 150 0 0 0 205 
Reinforcing 39 0 11 0 5 0 0 55 
Foaming 8 10 0 0 0 0 0 18 
Coating 3 6 0 0 0 0 0 9 
Total 432 8^ 684 1524 2794 5765 16565 28252 
greatest number of skilled plastic workers. This category indicated that 
it employed 699 skilled workers in the industries primarily engaged in 
plastic molding. However, further examination of the table revealed that 
industries which enployed over 1,000 total employees did not employ as 
many skilled workers as the 25I -500 category. 
The responding industries indicated that of the skilled plastic 
production processes, molding employed the greatest number of employees. 
Additional personnel needed in I969 by size of industries was presented 
in Table 7» Examination of the table revealed a need for 405 skilled 
plastic workers with 285 of the workers listed in the molding category. 
Although each of the production processes was represented in the table, 
coating indicated that only one additional skilled worker would be needed 
by 1969. It is interesting to note that industries employing over 1,000 
anticipated a need for IO5 skilled workers in the molding processes, while 
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Table 7» Additional personnel needed I969 by size of industries 
Size by number of employees 
1- 21- 51- 101- 251- 501- over Total plastic 
Topic 20 50 100 250 500 1000 1000 employees 
Molding 63 5 24 5 71 12 105 285 
Thermoforming 25 19 8 21 6 1 7 87 
Casting 0 1 4 0 0 0 0 5 
Reinforcing 20 0 1 0 .2 0 0 23 
Foaming 4 - - - - - - 4 
Coating - 1 - - - - - 1 
Total 184 96 104 157 740 610 1,396 3,287 
industries employing 25I-5OO employees anticipated a need for only an 
additional 71 workers. 
The data in Table 8 showed that "rubber and miscellaneous plastic 
products" and "miscellaneous manufacturing industries" employed the most 
skilled plastic workers. Further analysis of the table indicated that 
"chemicals and allied products" represented the greatest number of skilled 
workers in casting. It was interesting to note that the category of 
"electrical machinery, equipment, and supplies" employed the most total 
employees, yet was represented in only one of the plastic production 
processes, molding. 
The additional skilled plastic personnel and total employment needs 
by major product by January 1, I969, were shown in Table 9» A total of 
285 additional employees were anticipated by those industries whose major 
production process was listed as molding. Of the 285 additional employees 
Table 8. Number of skilled plastic personnel and total employees by major product manufactured 
in 1968 
Product classification Molding 
Thermo-
forming Casting 
Rein­
forcing Foaming Coating 
Total 
employees 
23 M M 77 
24 Lumber and wood products 6 - - - - no 10 
25 Furniture and fixtures - 4 - - - •n 33 
26 Paper and allied products 83 - - — •n 1250 
27 Printing, publishing and 
allied products - - - - - 1 8 
28 Chemicals and allied products 5 5 150 2 - •a 2567 
30 Rubber and mise» plastic 
61 products 4-24 3 33 18 - 2847 
32 Stone, clay and glass 
products 29 - - - - - 195 
34' Primary metal industries 10 2 - - - 2 812 
35 Machinery except electrical 10 - 10 2 0 - 57 
36 Electrical machinery, 
equipment and supplies 288 - - - - - 16145 
37 Transportation equipment 2 - - 6 - - 21 
38 Professional, scientific, 
and controlling instruments - 3 3 - - 1503 
39 Mise. manufacturing 
426 industries 22 39 12 - 6 2727 
Total 1655 180 205 55 18 9 28,252 
Table 9* Additional skilled plastic personnel and total employees needed by I969 by major 
product manufactured 
Product classification Molding 
Thermo-
forming Casting 
Rein­
forcing Foaming Coating 
Total 
employees 
23 «. ' 1 _ _ — mm 6 
24 Lumber and wood products 3 - - - - - 3 
25 Furniture and fixtures - 1 - - - - 4 
26 Paper and allied products 55 20 - - - - 125 
27 Printing, publishing and 
allied products - 10 - - - - 1 
28 Chemical and allied product; 3 5 4 - - - - 233 
30 Rubber and misc. plastic 
products 1 1 2  38 1 17 4 - 742 
32 Stone, clay and glass 
products 1 - - - - 165 
34 Primary metal industries 2 - - - - - 102 
35 Machinery except electrical 2 - - - - - 5 
36 Electrical machinery, 
equipment and supplies 27 - - - - - 15I8 
37 Transportation equipment 2 6 - 2 — - 35 
38 Professional, scientific. 
and controlling instruments - 1 - - - - 1 
39 Mise. manufacturing 76 6 4 4 - 1 347 
Total 285 87 5 23 4 1 3287 
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needed, 112 were in those industries whose major product classification 
was "rubber and miscellaneous plastic products," and 76 were in "miscel­
laneous manufacturing products". 
Data in Table 10 showed number of skilled plastic workers and total 
number of employees by merged areas. Merged area X had the most skilled 
plastic workers of any of the areas reporting. There were 637 employees 
in those industries whose major production process was molding in merged 
area X. Merged areas II and V were the only areas which indicated that 
there were more skilled workers in reinforcing than in molding. The 
greatest number of total employees was reported by merged area X. 
Table 10. Number of skilled plastic personnel and total employees by 
merged area in 1968 
Merged Thermo- Rein- Total 
area Molding forming Casting forcing Foaming Coating snployment 
II 10 1 - 14 6 - 81 
III 253 - - 1 - - 633 
IV - - - - - - 0 
V 8 12 1 20 - - 233 
VI 35 4 - 2 10 - 192 
VII 9 3 - - - 1 533 
vni 18 - - - - 6 1 1 9  
IX 51 24 38 11 - - 4122 
X 637 12 150 3 - 2 15739 
XI 1 1 7  98 3 2 - - 3322 
XIII - 7 - - - - 10 
XIV 1 - - - - - 5 
XV 212 18 - 2 - - 369 
XVI 304 1 10 - 2 - 2884 
Total 1655 180 205 55 18 9 28252 
An examination of Table 11 revealed that the greatest need for 
skilled plastic workers by January 1, I969, was in the area of molding. 
The industries indicated that 285 additional plastic molders would be 
needed by I969. Merged area X indicated that 81 additional employees 
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Table 11. Additional skilled plastic personnel and total employees 
needed by I969 by merged area 
Merged Thermo- Rein- Total 
area Molding forming Casting forcing Foaming Coating employees 
II 6 2 0 5 4 0 60 
III 31 - - 3 - - 122 
IV - - - 1 - - 1 
V 4 16 0 10 0 0 38 
VI 10 16 - 1 - - 26 
VII 3 5 - - - - 577 
VIII 6 0 - - - 1 51 
IX 3 8 1 - - 215 
X 81 - - - - - 1266 
XI 15 31 1 - - - 680 
XIII - 1 - - - - 1 
XIV 1 - - - - - 5 
XV 55 5 - 2 - - 38 
XVI 70 3 - - - - 207 
Total 285 87 5 23 4 1 3287 
would be needed by those industries whose major production process was 
molding. Industries using the thermoforming process showed a need for 
87 additional skilled workers. The data in the table also showed that 
the industries would need 3»28? employees in addition to the skilled 
plastic workers. 
The present number of skilled plastic workers employed in Iowa in­
dustries was represented in Figures 1 through 6 for production processes 
for 1968. The figures also revealed the projected needs for I969 in each 
of the production processes by merged areas. 
Molding It was indicated in Figure 1 that the greatest need for 
workers skilled in the molding production process existed in merged area 
X with a need for 81 additional skilled workers in molding in 1969» How­
ever, merged areas I, IV, XII, and XIII indicated that they did not employ 
TV 
1968 -
1969 -
III 
1968 -
1969 -
253 
31 
II 
1968 - 10 
1969 - 6 
1968 - 0 
1969 - 0 
XII 
1968 -
1969 -
V 
1 9 6 8 - 8  
1969 - 4 
VI 
VI] 
1968 - 9< 
1969 - 3 VIII 
1968 - 18 
J 969-^  
XIII 
1968 
1969 
Total state 
1968 - 1,655 
Additional 
1969 - 285 
1968 - y 
J 969 - 10 
1968 - 637 
1969 - 81 
0 
0 
XIV 
1968 
1969 
XI 
1968 - 117 
1969 -, 15 
XV 
1968 
1969 
212 
55 
XVI 
1968-304, 
1969- ?(, 
IX 
1968-51. 
1969- Ln O 
Figure 1. Employment and additional training needs by merged areas for molding 
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any skilled plastic workers in the production process of molding in I968 
and would not need any in 1969, 
Thermofoiuiing The data in Figure 2 showed that merged area XI had 
the most skilled workers in the thermoforming process in I968 with 98 em­
ployed in the field. Industries in merged areas V and XI indicated that 
they would need I6 and 3I respectively in the field of thermoforming by 
1969. It was interesting to note that area X did not anticipate any ad­
ditional skillod workers in the thermoforming production process in 1969* 
Casting It was shown in Figure 3 that merged area X employed I50 
skilled plastic workers in industries whose major production process was 
casting. Merged area IX employed 38 such workers. These two areas ac­
counted for all but 15 of the skilled plastic workers in industries whose 
major production process was casting in 1968* It was also noted that area 
X with 150 skilled workers indicated that it would not need any additional 
skilled plastic workers in those industries whose major production process 
was casting in 1969* The greatest need for additional skilled workers was 
shown in area IX which indicated that it would need four additional 
skilled workers in I969. 
Reinforcing An examination of Figure 4 revealed that the most 
skilled plastic workers employed by industries whose major production 
process was reinforcing was in area V, which had a total of 20 such 
workers. A further examination of the table also revealed that the 
greatest projected need for skilled workers with a knowledge of rein­
forcing existed in area V which indicated a need for ten additional 
skilled workers. 
Foaming The data in Figure 5 illustrated that only merged areas 
II, VI, and XVI employed skilled workers in industries which indicated 
IV III II 
1969 - 2 1969 - 0 
• XII 
1968 - 12 
1969 - 16 VIII 
1968 - 0 
XI ( 
.1968 - 98 
1969 - 31 
IX 
1968 -24 
1969 - 8_ 
XIII 
1969 - 1 Total state 
1968 - 180 
1969 - 8? 
XIV XV 
1968 - 0 
1969 - 0 
1968 - 18 
1969 - 5 
Figure 2. Employment and additional training needs by merged area for thermofoni» 
IV III II 
1968 - 0 
1969 - 0 
1968 - 0 
1969 - 0 
.1968 - 0 
1969 - 0 
XII 
VII 
1968 -
1969-0 
1968 - 0 
1969 - 0 1969 - 0 
VIII 
1968 - 0 
VI 
1968 - 0 
•-^ 1969 - 0 
IX 
1968-38 
1969- 4 
XIII 
XV 
1968-0 
1969-0 
XIV 
Total state 
Figure 3. Employment and additional training needs merged area for casting 
Total srtate 
1968-55 
1969-23 
968 
968 
Figure 4* Employment and additional training needs by merged area for reinforcing 
IV 
1968 - 0 
1969 - 0 
XII 
1968 - 0 
1969 - 0 
.III 
1968 - 0 
1 9 6 9 - 0  
V 
1968 - 0 
1 9 6 9 - 0  
II 
1968 - 6 
1969 - 4 
1968 - 0 
1969 - 0 
1969-0 1968,- 0 
XIII 
1968 - 0 
1969 - 0 
XI 
1968 - 10 
0969-0 
1968 - 0 
1969 - 0 
1968 -0 
1969 -0 IX 
1968 - 0 
1969 -
Total state 
1968 - 18 
1969 - 4 
XIV 
1 9 6 8 - 0  
1969 - 0 
1968 - 0 
1969 - 0 
1969 , 
Figure 5* Employment and additional training needs by merged area for foaming 
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that foaming was their major production process in I968, It was shown 
that area II was the orùy merged area which needed additional skilled 
workers in the foaming processes by I969. 
Coating Industries that designated coating as one of their major 
production processes employed the fewest skilled workers of any of the 
production processes. In I968 nine persons were mployed as skilled 
workers by companies using coating as a major production process. Only 
three of the merged areas employed skilled workers in the coating pro­
duction process in I968 and the projected needs for additional workers 
were only one additional worker for I969. Figure 6 showed the distribu­
tion of the skilled workers in industries whose major production process 
was coating by merged area in Iowa. 
Immediate openings In an effort to provide a complete picture of 
employment needs, the respondents were asked to indicate their immediate 
openings. Table 12 revealed the number of immediate openings by size of 
industry and merged area. Area X had 30 jjnmediate openings with 23 of the 
openings in the size category of 25I-5OO employees. Areas XVI and XV had 
18 and I5 openings re ^actively. 
Table 12. Number of immediate openings by size of industry and merged 
area 
Merged Number of onployees 
area 1-20 21-50 5I-IOO IOI-25O 25I-5OO 5OI-IOOO over 1000 N 
II 6- — - 3~ — 9 
III 5 " - ~ - - - 5 
 ^  ^ — — — — — — Ô 
V I  - 2 6  -  -  8  
VII —2 — — — — — 2 
VIII — 1— — — — 3^  
IX — — 4" — — — — Ap 
Ill II 
1 9 6 8 - 0  
1 9 6 9 - 0  1969 -
XII 
VII 1968 - 0 
1969 - 0 
VI —^  
1968 - 0 
>0969 - 0 
1968 - 2 
1969 - 0 IX 
1968 - 0 
1969 - 0 
XI XIII 
.1968 - 0 
1969 - 0 
Total state XIV XVI 
1 9 6 8 - 0  
1969 - » 
XV 
1968 - 9 
1969 - 1 
1969 - 0 
Figure 6, Employment and additional training needs by merged area for coating 
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Table 12. (continued) 
Merged 
area 1-20 21-50 
Number of employees 
51-100 101-250 251-500 501-1000 over 1000 N 
X 1 2 4 23 30 
XI 4 3 4 - - — — 11 
XIII - - - — — 0 
XIV 1 - M na m M =3 1 
XV 5 - 10 - - — — 15 
XVI 7 - - - 1 10 18 
Total 34 10 24 4 27 3 10 112 
The distribution of immediate openings by product manufactured was 
shown in Table 13» The table revealed that 37 of the immediate openings 
were in the "miscellaneous rubber and plastic product" classification, with 
25 immediate openings in the "miscellaneous manufacturing industries, " and 
22 in "paper and allied products". 
Table 13. Distribution of immediate openings by product manufactured 
Product classification Number 
24 Lumber and wood products 3 
25 Furniture and fixtures 1 
26 Paper and allied products 22 
28 Chemicals and allied products 6 
30 Rubber and misc. plastic products 37 
35 Machinery, except electrical 3 
36 Electrical machinery, equipment 
and supplies 1 
37 Transportation equipment 4 
39 Miscellaneous manufacturing industries25 
Total 112 
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Source of molds 
In answer to the question, "Does your company make its am molds?" 
47 or 48.96 percent of the respondents answered "yes" that they did make 
their orni molds. Table 14 revealed the distribution of the industries 
that indicated that they made their owi molds by merged area and size of 
industry. From the table it was evident that the smaller industries 
which use molds in their production process did make their own molds as 
a rule. Only three industries mploying over 1,000 employees made their 
own molds. Area XI contained eight industries that made their own molds. 
Table 14. Companies that make their own molds by merged area and size 
of industry 
Number of 
employees II III IV 
Mergêd area 
V VI VII VIII IX X XI XIII XIV XV XVI Total 
1-20 2 2 1 2 3 — — — 2 3 1 1 3 4 24 
21-50 - - - - 1 2 - 1 — 2 - - - - 6 
51 -100 - - - - 1 - - - 1 2 - — — - 4 
101-250 1 - - - 1 
251-500 1 1 2 - - 1 5 
501 -1000 - - 1 2 1 - - - 4 
over 1000 - - - 1 3 
Total 3 3 1 2 5 5 0 2 7  8 1 1 3 6 47 
The number of industries that make their own molds by product manu­
factured was revealed in Table I5» classified by product manufactured. 
From the table it was evident that "miscellaneous rubber and plastic 
products" were represented by the greatest number of industries making 
their own molds, with 18 indicating that thqy make their own molds. "Mis­
cellaneous manufacturing industries" contained 11 industries that made 
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Table 15* Industries that make their own molds by product manufactured 
Product classification Number 
Paper and allied products 1 
Chemicals and allied products 2 
Rubber and misc. plastic products 18 
Stone, clay and glass products 2 
Fabricated metal products 1 
Machinery except electrical 4 
Electrical machinery, equipment and supplies 3 
Transportation equipment 1 
Professional, scientific, and controlling instruments 1 
I^ sceHaneous manufacturing industries 11 
Total 47 
their oxm molds. 
Information in Tables 15 through 18 presented information concerning 
whether the responding industries relied completely on making their own 
molds, or completely on purchasing all molds, or if they incorporated 
both construction and purchasing of molds. The information in Table l6 
represented the responding industries engaged in molding as a production 
process by size of industry. From the table it was evident that 26 of the 
Table 16. Composite of source of molds by size of industry 
Make all Purchase all Both make and 
Size of industry molds molds purchase molds 
1-20 16 8 8 
21-50 2 7 3 
51 -100 2 3 2 
101 -250 - 2 1 
251-500 3 3 2 
501 -1000 1 3 2 
over 1000 1 0 2 
Total 25 26 20 
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industries relied solely on thepurchase of molds as a source, while 25 
made all of their own molds. It was interesting to note that an additional 
20 industries incorporated both the construction and purchase of molds. 
Industries employing 1 through 20 made most of their own molds with a 
total of 16 responding in this category. 
Data in Table 1? indicated the source of molds by merged area. It 
was shown in Table 1? that areas X and XI each had. five companies which 
indicated that they made all of their own molds, and four and six companies 
respectively that indicated that they purchased all of their own molds. 
Table 17. Composite of source of molds by merged area 
Make all Purchase all Both make and 
Merged area molds molds purchase molds 
II 2 2 1 
III 2 - 1 
n - - 1 
V 2 4 -
VI 1 2 3 
VII 2 - 3 
IX - 2 1 
X 5 4 2 
XI 5 6 3 
XIII 1 - -
XIV - - 1 
XV 1 - 2 
XVI 4 2 2 
Total 25 26 20 
The source of molds by product manufactured was shmm. in Table 18. 
Inspection of the table revealed that of the 39 industries classified 
as "manufacturing miscellaneous rubber and plastic products," eight made 
all of their own molds, and an additional eight both made and purchased 
molds, and 1J purchased all of their molds. 
62 
Table 18. Composite of source of molds by product manufactured 
Make all Purchase all Both make and 
Product manufactured molds molds purchase molds 
24 Lumber and wood products M 1 _ 
25 Furniture and fixtures - 1 -
26 Paper and allied products 1 1 -
28 Chemicals and allied products 2 1 -
30 Rubber and misc. plastic products 8 13 8 
32 Stone, clay and glass products 1 - 1 
34 Fabricated metal products 1 1 -
35 Machinery except electrical 4 - 1 
36 Electrical machineiy, equipment 
and supplies «. 2 3 
37 Transportation equipment 2 1 1 
38 Professional, scientific, and 
controlling instruments 1 1 _ 
39 Misc. manufacturing industries 5 4 6 
Total 25 26 20 
Source of purchased molds Data in Table 19 indicated the number 
of industries purchasing molds by size of industry. Examination of the 
table revealed that the smaller the industry, the greater the number 
purchasing molds. However, molding as a production process was better 
represented by the smaller industries. Analysis of the table indicated 
that 26 of the 46 industries purchasing molds purchased them out of state. 
The source of purchased molds by merged areas was shown in Table 20. 
Examination of the table revealed that 26 of the 46 industries purchasing 
molds procured them out of state. Area XI indicated that '9 industries 
purchased molds with four purchasing in-state and two purchasing both 
in-state and out of state. 
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Table 19» Source of purchased molds by size of industry 
Number of Purchase molds Purchase molds Purchase molds both 
employees in-state out of state in-state and out of 
state 
1-20 5 8 3 
21-50 4 3 3 
51-100 1 4 -
100-250 - 1 2 
251-500 - 5 -
501 -1000 - 4 1 
over 1000 - 1 1 
Total 10 26 10 
Table 20. Source of purchased molds by merged area 
Merged Purchase molds Purchase molds Purchase molds both in-
area out of state in-state state and out of state 
II 3 _ _ 
III 1 - -
IV - 1 -
V 2 2 1 
VI 4 1 -
VII 1 1 1 
VIII 2 - 1 
IX 1 1 1 
X 5 - 1 
XI 3 4 2 
xin - - -
XIV 1 - -
XV - - 2 
XVI 3 - 1 
Total 26 10 10 
Information in Table 21 showed the source of purchased molds by 
product manufactured. Industries which produced "miscellaneous rubber and 
plagie products" and "miscellaneous manufactured products" indicated the 
greatest number of industries purchasing all of their molds. Eight in-
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Table 21. Source of purchased molds by product manufactured 
Purchase molds 
Purchase molds Purchase molds both in-state 
Product manufactured out of state in-state and out of state 
24 Lumber and wood 1 
25 Furniture and fixtures 1 - -
26 Paper and allied products 1 - -
28 Chemicals and allied 
products 1 
30 Rubber and misc. plastic 
products 8 7 6 
32 Stone, clay and glass 
products - 1 -
34 Fabricated metal products - 1 1 
35 Machinery except 
electrical 1 
36 Electrical machineiy, 
equipment and supplies 5 - •w 
37 Tran portât ion equipment 2 - -
38 Professional, scientific 
and controlling 
instruments 1 
39 Mise. manufacturing 
industries 8 1 1 
Total 26 10 10 
dufftries in each of these two categories purchased molds out of state. 
Source of Skilled Plastic Workers 
The questionnaire asked the responding industries to indicate the 
sources of personnel who perform skilled plastic work. The sources of 
skilled plastic workers in Iowa were illustrated in Table 22. 
The category of in-comparçr training programs was checked by the 
respondents as the most used source of workers. In-company training 
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Table 22, Sources of skilled plastic workers 
Yes No Total 
Source no. . f  no. no. 
In-company training 
96 programs 72 75 24 25 100 
Other companies 32 33.3 64 66.6 96 100 
Technical schools 17 17.7 79 82.3 96 100 
Military service 4 4.2 92 95.8 96 100 
Other sources 11 11.4 85 88.6 96 100 
was checked as being the source of workers by 75 percent of the respondents. 
Other companies received the second highest rank as a source of skilled 
plastic workers with 33.3 percent listing it as a source of workers. 
Data in Table 23 showed the source of skilled plastic workers by 
merged area. A search of the table revealed that many industries em­
ployed more than one source for skilled plastic workers. With no ex­
ception, in-company training was the primary source of workers. 
Table 23. Number of industries indicating each source of personnel lAo 
perform skilled plastic work by merged area 
Technical Military In-company Other other 
Area N schools service training companies sources 
II 8 1 0 8 2 1 
III 4 0 0 3 1 1 
IV 1 0 0 1 0 0 
V 7 0 0 2 0 0 
VI 6 1 0 5 3 1 
VII 7 2 0 4 1 2 
VIII 4 3 0 3 1 1 
IX 9 2 0 7 4 2 
X 12 5 1 12 5 0 
XI 20 2 0 14 11 2 
XIII 3 0 0 2 0 1 
XIV 1 0 0 1 1 0 
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Table 23» (continued) 
Technical Military In-company Other Other 
Area N schools service training companies sources 
XV 6 0 2 6 2 0 
XVI 8 1 1 6 1 0 
Total 96 17 4 76 32 11 
A further breakdown of the source of skilled plastic workers by the 
size of industry was provided in Table 24. Examination of entries in the 
table revealed that 41 percent of the industries which have in-company 
training programs fell in the range of companies that employ less than 
20 employees. 
Table 24. Number of industries indicating each source of plastic worker 
by size of industry 
Size by number Technical Military In-company Other Other 
of employees schools service training companies sources 
1-20 1 0 31 7 5 
21-50 4 0 11 7 2 
51 -100 1 1 10 6 2 
101 -250 3 1 4 4 0 
251-500 2 1 7 3 1 
501 -1000 3 0 6 5 1 
over 1000 2 1 5 1 0 
Total 16 4 74 33 11 
Information in Table 25 revealed the types of in-company training 
most frequently used to develop skilled plastic workers. It was evident 
from the table that on the job training was the most prevalent method 
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Table 25. Type of in-compaiiy training provided by merged areas 
Type of 
training II III IV V VI VII VIII IX X XI XIII XI7 XV XVI 
Apprenticeship 1 1 0 3 2 0 0 1 3 0 0 0 1 2 
On the job 
training 8 3 1 4 5 4 4 6 11 12 3 1 5 4 
Vocational-
technical 0 0 0 1 0 1 0 0 1 1 0 0 0 0 
Other 1 0 0 0 1 0 0 0 2 2 0 0 1 1 
Total 10 4 1 8 8 5 4 7 17 15 3 1 7 7 
used by the companies in all merged areas. Apprenticeship training was 
the second most used type of in-company training. 
The questionnaire asked that other types of training provided by the 
company be specified. Among those listed were Iowa State University 
Extension courses in management, formal in-plant school, correspondence 
schools, and trade publications. 
The type of in-company training provided by the Iowa plastic industries 
by size of industry was shown in Table 26= A study of the table revealed 
that on the job training was the most frequently used type of training 
•when considered on the basis of size of industry. A search of the table 
indicated that 68 of the respondents listed on the job training as the 
most frequently used in-company training technique. 
Table 26. Type of in-company training provided by Iowa plastic industries 
by size of industry 
Size by number On the job Vocational 
of employees Apprenticeship training technical Other 
1-20 8 27 1 2 
21 -go 1 9 0 2 
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Table 26. (continued) 
Size by number On the job Vocational 
of employees Apprenticeship training technical Other 
51 -100 1 10 0 1 
101 -250 0 4 3 1 
251-500 1 8 0 1 
501 -1000 1 5 0 0 
over 1000 1 5 1 0 
Total 13 68 5 8 
Terms used to describe skilled plastic workers 
'' The industries were asked to indicate the terms used to describe the 
personnel in their establishments who performed skilled plastic work. 
The following table demonstrated the diversity of the terms used to 
describe the personnel. 
Table 27. Terras used to describe personnel who perform skilled 
plastic work in the state of Iowa 
Term used 
Assemblers 
Attendants, machine 
Attendants, plastic molding 
Bindery worker 
Chemists (2) 
Designer, die 
Designer, mold (3) 
Dipper 
Engineer (2) 
Engineer, chemical 
Engineer, design 
Engineer, industrial 
Engineer, packaging 
Engineer, plastics 
Engineer, process 
Engineer, product (2) 
Engineer, sales 
Engineer, technical 
Engineer, tool 
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Table 26. (continued) 
Term used 
Fabricators 
Fiberglass mechanics 
Fiberglass •workers 
Foreman (4) 
Foreman, associate 
Foreman, plant (2) 
Heat sealers . . 
Machinist, general 
Maker, mold (4) 
Maker, pattern.(4) 
Maker, tool and die (2) 
Men, fabrication . . 
Men, finish 
Men, foiming 
Men, gel coat gun 
Men, layout 
Men, layup (spray) (2) 
Men, maintenance (2) , 
Men, molding machine service 
Men, press 
Men, service 
Men, set-up (8) 
Men, stamping machine 
Men, stamping machine service 
îfold worker 
Operators 
Operators, 
Operators, 
Operators, 
Operators, 
Operators, 
Operators, 
Operators, 
Operators, 
Operators, 
Operators, 
Operators, 
Operators, 
Operators, 
Operators, 
Operators, 
Plastic pressors 
Prosthetist 
Research director 
Screen printers 
Supervisors (2) 
Technicians (3) 
Technicians, fiberglass 
bag machine 
blender 
blow film 
chopper gun (2) 
extruder (4) 
laminator 
machine (6) 
plastic mold 
plastic press 
printing press 
production machine (2) 
sealing machine 
sewing machine 
silk screen 
Stokes machine 
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Table 26. (continued) 
Term used 
Technicians, mechanical 
Technicians, plastic (2) 
The presentation of the terras served to show the great diversity of 
the plastic industry. The most frequently used terms were operator, men,, 
and engineer respectively. A total of 26 industries indicated that the 
term operator was used to identiiy skilled workers, liAile 22 industries 
used the term men, and 13 used the term engineer. It is interesting to 
note that only seven industries used the term technician. 
Training Needs for Skilled Plastic Workers 
To provide greater insight into the production processes, materials, 
and educational background desired of skilled plastic workers by the in­
dustries, a five point rating scale was used to evaluate production pro­
cesses, materials, fabricating and finishing techniques, related industrial 
areas, and general education courses. In this section of the findings the 
responses of the persons completing the questionnaire were given. The 
categories evaluated were: (1) production processes including molding, 
casting, thermoforming, reinforcing, foaming and coating, (2) production 
materials including thermoplastic plastics, thermosetting plastic, ( 3 )  
fabricating and finishing, (4) related industrial areas including metal, 
drafting, wood, automatic control systems, electricity, printing and 
decorative trim processes, (5) general education courses including com­
munication skills, mathematics, sciences, social sciences, production 
analysis, health and safety education courses. 
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Production processes composite ratings 
Molding The data in Table 28 showed that injection molding rated 
highest as a production process with 17 companies giving it either a very 
important, or important rating. Compression molding had the second 
highest rating with 11 companies rating it as either very important or 
important. 
Table 28. Importance of molding as a production process for skilled 
plastic workers 
Topic (N =96) 1 
Rating^  
2 3 4 5 Average 
Injection molding 8 9 6 3 70 4.22 
Compression molding 9 2 7 9 69 4.32 
Extrusion 4 6 9 7 70 4.38 
Transfer molding 7 4 3 5 77 4.46 
High pressure lamination 4 5 2 5 80 4.58 
Blow molding 1 3 5 7 80 4.68 
Cold molding 1 3 2 9 81 4.72 
Calendering 0 1 2 7 86 4.91 
Ratings: 1. Very important; 2. Important; 3* Desirable; 4. Little 
importance; 5* No value 
Reinforcing Cfiberglassing) In the category of reinforcing, open 
molds were rated higher than closed molds as was reported in Table 29. 
It was notable that open mold processes received, 18 first and second 
place ratings. Only nine industries rated closed molding as very im­
portant or important. 
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Table 29. Importance of reinforcing (fiberglassing) as a production 
process for skilled plastic workers 
Topic (N = 96) 1 
Rating^  
2 3 4 5 Average 
Open molds 9 9 3 5 70 4.22 
Closed molds 5 4 5 6 76 4.48 
R^atings: 1. Very important; 2. Important; 3d Desirable; 4. Little 
importance; 5* No value 
Thermoforming The importance of thermoforming as a production 
process by the plastic industries was showi in Table 30. It was evident 
from the table that vacuum forming was the most highly rated thermoforming 
process. Vacuum forming received 12 very important ratings in comparison 
to pressure forming which was given only four such ratings. 
Table 30» Importance of thermoforming as a production process for 
skilled plastic workers 
Topic (N = 9 6 )  1  
Rating 
2 3  4  5  Average 
Vacuum forming 12 8  3  1  7 1  4.07 
Vacuum snap-back forming 3 4 10 2 77 4.31 
Pressure forming 4 3 8 2 79 4.55 
Drape forming 2 5 5 4 80 4.59 
Blow forming 2 3 7 5 79 4.62 
Plug and ring forming 3 2 5 3 83 4.67 
Ratings; 1. Very important; 2. Important; 3» Desirable; 4. Little 
importance; 5» No value 
Coating A study of Table 3I revealed that dip coating rated the 
most important of the coating processes and had a composite average rating 
73 
Table 3I. Importance of coating as a production process for skilled 
plastic •workers 
Rating^  
Topic ( N = 96 ) 1 2 3 4 5 Average 
Dip coating 4 5 3 7 77 4.54 
Fluidized bed coating 3 4 1 6 82 4.66 
Barrier coating (roll coating) 3 4 1 6 82 4.66 
Spread coating 1 2 3 4 86 4.79 
Ratings: 1. Very important; 2. Important; 3« Desirable; 4. Little 
importance; 5* îîo value 
of 4.^ 4. It was also shown in Table 31 that all of the composite average 
ratings were closely clustered. 
Foaming in analysis of Table 32 revealed that foaming in place 
was the most highly rated foaming process -with six one ratings, which in­
dicated that the process was very important to those industries. How­
ever, all of the foaming processes received four important ratings by the 
responding industries. 
Table 32. Importance of foaming as a production process for skilled 
plastic workers 
Rating^  
Topic (N = 96) 1 2 3 4 5 Ave. 
Foam in place 6 4 6 4 76 4.43 
Steam chest 1 4 1 4 85 4.69 
Block molding 2 4 2 4 84 4.70 
Continuous process slab 1 4 1 6 84 4.75 
Autoclave 0 4 2 4 86 4.79 
Steam probe 0 4 1 6 85 4.79 
Ratings; 1. Very important; 2. Important; 3. Desirable; 4. Little 
importance; 5» No value 
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Casting The data for casting in Table 33 indicated that very few 
of the industries rated casting as having great importance to their re­
spective companies. Simple casting had the highest rating with six com­
panies rating it as very important. The table also showed that encapsu­
lating and enbedment were not rated by any of the industries as very im­
portant to their operation. However, both of these processes received 
more ratings of important on the five point scale than any of the other 
casting processes. 
Table 33» Importance of casting as a production process for skilled 
plastic workers 
Topic (N = 9 6 )  1 2 
Rating^  
3 4 5 Average 
Simple casting 6 0 4 4 82 4.62 
Slush casting 4 1 2 4 85 4,71 
Rotational casting 3 1 2 4 86 4.76 
Encapsulating 0 2 3 4 87 4.83 
Dip casting 1 0 3 3 89 4.86 
Enbedment 0 3 0 4 89 4^86 
Ratings: 1. Very important; 2. Important; 3. Desirable; 4« Little 
importance; 5* No value 
Production materials composite ratings 
Thermoplastic plastics Information in Table 34 revealed, that 
polyethylene, polyproplylene, and polystyrene received the lowest average 
ratings. However, it should be noted that flexible viiyl received a 
total of 20 very important or important ratings, although its overall 
average resulted in its ranking fifth as a thermoplastic plastic. 
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Table Importance of thermoplastic plastics as a production material 
for skilled plastic workers 
Rating^  
Topic (K = 96) 1 2 3 k 5 Average 
Polyethylene 10 8 6 5 67 4.15 
Polypropylene 11 5. 6 5 69 4.20 
Polystyrene 10 5 7 4 70 4.23 
Acrylic 9 6 5 2 74 4.31 
Vinyl (flexible) 11 9 6 3 72 4.36 
Acrylonitrilebutadine styrene 9 2 5 3 77 4.44 
Polyamides (nylon) 8 4. 1 k 79 4.47 
Vinyl (rigid) 2 6 8 5 75 4.51 
Flurocarbon 5 2 4 k 81 4.60 
Acetal 5 0 4 k 83 4.66 
Cellulose 3 6 3 3 83 4.69 
EPS 2 1 5 4 84 4.73 
R^atings; 1. Very important; 2. Important; 3. Desirable; 4. Little 
value; 5« No value 
Thermosetting plastic An examination of Table 35 revealed!that 
none of the thermosetting materials received an average rating above 4.11. 
However, closer examination of the table showed the diversity of the 
materials rated. Further analysis of production materials was revealed 
in Tables 56, 77» and 98» when the materials were presented by mer&ed 
area, size of industry, and product manufactured. 
Fabricating and finishing composite ratings 
Figures in Table 36 disclosed that of the fabricating and finishing 
processes used by the plastic industries, polishing, machining, and 
cementing had the most number one or important ratings. A further 
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Table 35. Importance of thermosetting plastics as a production material 
for skilled plastic workers 
Topic (K = 96) 1 2 
Rating^  
3 4 5 Average 
Epoay 4 9 10 2 71 4.11 
Polyester 7 7 7 3 72 4.21 
Urethane 5 4 6 3 78 4.51 
Phenolic 6 4 2 5 79 4v53 
Silicone 4 2 4 5 81 4.63 
Amino 2 1 2 5 86 4.79 
Casein 2 0 2 5 87 4.82 
R^atings; 1. Very important; 2. Important; 3« Desirable; 4. Little 
importance; 5- No value 
Table 36. Importance of fabricating and finishing techniques for 
skilled plastic workers 
Topic (N = 96) 1 2 
Rating^  
3 4 5 Average 
Cementing 9 8 14 2 63 4.06 
Polishing 11 9 7 5 64 4.07 
Heat sealing 8 6 12 7 63 4.15 
Machining 9 8 7 5 68 4.22 
VJ elding 7 10 4 4 71 4.27 
Sanding 4 8 12 5 67 4.28 
Dialectric heat sealing 4 2 10 5 75 4.51 
Sewing 1 5 5 7 78 4.62 
Ratings: 1 . Very important; 2. important; 3» Desirable; 4. Little 
importance; 5« No value 
examination of Table 36 pointed out that heat sealing with a composite 
rating of 4.15 was of greater overall importance to the industries than 
machining. 
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Related industrial areas composite ratings 
Automatic control systems The composite ratings of automatic 
control systems were shown in Table 37» The table revealed that of the 
automatic control systems the electrical type received the greatest number 
of one ratings as well as the lowest composite rating. However, it was 
interesting to note that hydraulic and electrical ^ sterns each had 35 
responses in the first two cells of the table. 
Table 37* Importance of automatic control systems as a related 
industrial area for skilled plastic workers 
Topic (N = 96) 1 2 
Rating^  
3 4 5 Average 
Electrical 16 19 7 4 50 3.55 
Hydraulic 15 20 5 4 52 3.60 
Pneumatic 10 17 10 2 57 3.82 
Ratings: 1. Very important; 2. Important; 3* Desirable; 4. Little 
importance; 5» No value 
Drafting The data in Table 38 indicated that more plastic in­
dustries rated blueprint reading as very important than any other phase 
of drafting. Design received nearly as many one ratings as blueprint 
reading, but design had fewer number two ratings than blueprint reading. 
The composite average rating showed blueprint reading, oblique drawing, 
sketching, isometric drawing and design as having an average rating of 
between 3*25 and 3*67 respectively. 
Wood In the area of wood it was evident from the information 
presented in Table 39 that the plastic industries gave two of the three 
enumerated processes an average rating. Pattemmaking was given a one 
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Table 38. The importance of drafting as a related industrial area for 
skilled plastic workers 
Topic (N = 96) 1 2 
Rating^  
3 4 5 Average 
Blueprint reading 21 18 14 2 41 3.25 
Oblique drawing 5 9 4 4 74 3=61 
Sketching 17 13 11 3 52 3.62 
Isometric drawing 5 9 9 4 69 3.65 
Design 20 10 6 5 55 3.67 
Perspective 10 10 6 4 66 4.10 
Schematic drawing 8 9 9 5 65 4.14 
Sections 8 10 8 3 67 4.15 
Orthographic projection 5 5 7 4 75 4.44 
R^ating: 1. Very important; 2. Daportant; 3, Desirable; 4. Little 
importance; 5« No value 
rating by 16 of the responding industries and a two rating by 10 of the 
industries. It also showed that even though machine operations were 
rated as number one by eleven industries and two by nine industries, it 
received a higher composite rating than lamination. 
Table 39* Importance of wood as a related industrial area for skilled 
plastic workers 
Topic (N =96) 1 2 
Rating' 
3 
a 
4 5 Average 
Patternmaking 16 10 10 6 54 3.75 
Lamination 9 7 4 6 60 3.84 
Machine operations 11 9 8 6 62 4.03 
Ratings: 1. Very important; 2. Important; 3» Desirable; 4. Little 
importance; 5» Mo value 
79 
Electricity The relative importance of the various electrical 
processes to which the industries responded appeared in Table 40, 
The industries rated the knowledge of A-C circuits as being of the 
greatest value to skilled plastic workers» A-C circuits were given a 
composite rating of 3,05 as compared to 4.06 for D-C circuits. A com­
parison between Table 40 and Table 82, which presented the importance of 
electricity in relation to specific products manufactured, showed that 
D-G circuits and neon circuits were rated as important or desirable in 
relation to certain specific products. 
Table 40. Importance of electricity as a related industrial area for 
skilled plastic workers 
Topic (N =96) 1 2 
Rating^  
3 4 5 Average 
A-C circuits 15 17 11 3 50 3.05 
D-C circuits 7 14 7 6 62 4.06 
Transistors 3 3 9 5 76 4.54 
Neon 5 2 6 5 78 4.55 
bating : 1. Very important; 2. Important; 3» Desirable; 4. Little 
importance; No value 
Metal The following table showed the composite rating of the im­
portance of metal as a related industrial area for skilled plastic workers. 
Machine lathe skills, with a composite average rating of 3.76,were re-
,garded by industry as the most"important metal skills. Machine lathe 
operations were rated number one by 17 refondent s and milling machine 
operations were next with I5 number one ratings. 
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Table 4l« Importance of metal as a related industrial area for skilled 
plastic workers 
Topic (N = 96) 1 2 
Rating' 
3 
a 
4 5 Average 
Lathe 17 13 4 4 58 3.76 
Arc welding 9 18 9 3 57 3.84 
Milling machine 15 13 4 4 64 4.05 
Gay-Act. welding 3 17 9 4 63 4.11 
Precision grinding 12 7 12 5 65 4.20 
Shaper 9 7 5 5 70 4.25 
Heat treating 5 8 8 5 70 4.32 
Inert gas welding 4 9 4 3 75 4.39 
Founding 0 2 4 7 83 4.77 
Ratings : 1. Very important; 2. Important; 3* Desirable; 4. Little 
importance; 5* No value 
Printing and decorative trim processes A study of Table 42 
showed that the printing and decorative trim processes were given a 
composite rating ranging from 4.02 for hot stamping to 4.68 for chroming. 
Although the composite rating indicated that the printing and decorative 
trim processes were of little importance, further examination of the 
table revealed that hot stamping and silk screen printing were rated as 
very important by approximately 10 percent of the respondents. 
Table 42. Importance of printing and decorative trim processes as a 
related industrial area for skilled plastic workers 
Rating^  
Topic (N =96) 1 2 3 4 5 Average 
Hot stamping 11 2 8 3 71 4.02 
Silk screen printing 11 9 7 2 67 4.09 
Letter press printing 4 6 3 5 78 4.53 
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Table 42. (continued) 
Rating^  
Topic (N = 96) 1 2 3 4 5 Average 
Off set printing 3 1 6 5 81 4.66 
Chroming 3 1 6 3 83 4.68 
Ratings; 1 « Very important; 2. Important; 3* Desirable; 4. Little 
importance; 5* No value 
General education composite ratings 
Communication skills The data presented in Table 43 indicated 
that 42 percent of the respondents regarded speech as very important or 
important as a general education requirement. Thirty-three percent of 
the industries rated grammar as very important or important. 
Table 43. Importance of communication skills as a general education 
requirement for skilled plastic workers 
= ,6) 1 2 
Rating' 
3 
a 
4 5 Average 
Speech 19 22 12 5 38 3.21 
Grammar 12 20 19 5 ko 3.59 
Business correspondence 5 5 22 7 57 4.10 
Technical writing 4 8 13 9 62 4.22 
Ratings: 1. Very important; 2. Important; 3« Desirable; 4. Little 
importance; 5* Mo value 
Production analysis The production analysis composite ratings 
were given in Table 44. Cost estimation; was considered most valuable 
with a composite rating of 3*27 and with 36 percent of the respondents 
rating it as important or very important. A search of the table revealed, 
however, that quality control with a composite rating of 4.18 had 47 
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Table 44. Importance of production analysis as a general education 
requirement for skilled plastic workers 
Rating .a 
Topic (N = 96) 1 2 3 4 5 Average 
Cost estimation 20 15 12 1 48 3.27 
Plant layout and design 9 17 12 5 43 3.27 
Time and motion 15 19 13 3 46 3.47 
General business 9 8 16 5 57 3.93 
Quality control 6 20 5 1 64 4.01 
Business law 4 5 11 6 70 4.22 
Contracts 6 4 10 10 66 4.31 
Patents 3 2 8 11 72 4.57 
Ratings: 1. Very important; 2. Important; 3» Desirable; 4. little 
value; 5» No value 
percent of the respondents rating it as very important or important. 
Social sciences Figures in Table 45 showed the importance of 
social science as a general education requirement and indicated that 
business economics received a rating of 3*23* Ranking second in order 
of importance was sociology with a composite of 4,26. Psychology received 
the lowest composite rating of the social sciences with an average com­
posite rating of 4,29. 
Table 45» Importance of social sciences as a general education require­
ment for skilled plastic workers 
Topic (N =96) 1 2 
Rating® 
3 4 5 Average 
Business economics 9 7 13 6 51 3.23 
Sociology 3 3 11 8 71 4.26 
Psychology 6 4 12 8 66 4.29 
Ratings; 1. Very important; 2. Important; 3* Desirable; 4. Little 
importance; 5» No value 
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Mathematics The ôjnportance of mathematics as a general education 
requirement for skilled plastic workers was shown in Table 46. An 
analysis of the table revealed that only general mathematics received a 
composite rating of less than 3*00 or was considered by the responding 
industries as desirable. 
Table 46. Importance of mathematics as a general education requirement 
for skilled plastic workers 
Topic (H =96) 1 2 
Rating 
3 
a 
4 5 Average 
General mathematics 30 20 10 3 33 2.88 
Algebra 10 20 7 9 50 3.71 
Analytical geometry 7 10 6 9 64 4.17 
Statistics 4 6 6 9 71 4.42 
Data processing 2 4 8 11 71 4.55 
Calculus 2 4 9 7 76 4.59 
Ratings: 1. Very important; 2. Important; 3. Desirable; 4. Little 
importance; 5* No value 
Sciences Data in Table 47 rated the importance of the sciences 
as a general education requirement for skilled plastic workers. Mechanical 
physics was the most valuable of the sciences, according to the respondents. 
This was followed by general chemistry (4.10) and general physics (4.23). 
Table 47. Importance of sciences as a general education requirement for 
skilled plastic workers 
Topic 1 2 
Rating' 
3 
a 
4 5 Average 
Mechanical physics 9 9 11 7 60 4.03 
General chemistry 4 10 11 8 61 4.10 
General physics 4 10 10 7 65 4.23 
Electrical physics 6 4 13 4 69 4.31 
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Table 4?. (continued) 
Rating®" 
Topic 1 2 3 4 5 Average 
Inorganic chemistry 4 8 4 9 71 4.40 
Organic chemistry 4 5 6 8 73 4.2^ 6 
Optics 1 3 6 10 76 4.63 
Quantitative chemistry 2 3 5 8 78 4.63 
Ratings; 1« Very important; 2. Important; 3* Desirable; 4. Little 
importance; 5* No value 
Other courses A study of Table 48 revealed that 33 or 3^ *3 per­
cent of the responding industries rated safety education as either im­
portant or very important. Health education was regarded as important 
or very important by only 17 of the responding industries. 
Table 48. Importance of other courses for skilled plastic workers 
Topic (N = 96) 1 2 
Rating^  
3 4 5 Average 
Safety education 21 12 18 3 42 3.34 
Health education 7 10 20 5 54 3.40 
Ratings: 1. Very important; 2. Important; 3» Desirable; 4. Little 
importance; 5* No value 
Training needs for skilled plastic workers by size of industry 
Although the composite ratings provided general pictures of the 
training needs of the Iowa plastic industries, they failed to present 
the true requirements of this diverse industryo In an effort to provide 
a more complete analysis of the requirements for the plastic workers, ad­
ditional data were presented in the following classifications; (1 ) by 
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size of industry, (2) product manufactured, and (3) merged areas. Tables 
49 through 69 presented the data by the size of the responding industries. 
The average for each topic and size of group was given. 
Production processes 
Molding A study of Table 49 showed that as a whole the larger 
industries considered molding more important as a production process. 
Transfer molding appeared to be the only molding process that differed 
from the composite rating of molding production processes as presented 
in Table 28. 
Table 49. Importance of molding as a production process by size of 
industry 
1- 21- 51- 101- 251- 501- over 
Topic 20 50 100, 250 500 1000 1000 
Injection molding 4.70 4.29 4.42 3.50 3.75 3.00 3.12 
Compression molding 4.72 4.53 4.74 3.50 4.05 4.00 3.25 
Extrusion 4.91 4.74 3.71 4.16 4.83 3.80 3.37 
Transfer molding 3.70 4.91 4.57 3.50 4.83 4.25 3.25 
High pressure 
lamination 4.63 4.89 4.71 4.75 3.83 4.20 4.50 
Blow molding 4.66 4.14 5.00 4.50 4.00 4.74 4.16 
Cold molding 4.85 4.89 4.85 4.75 4.50 4.80 4.50 
Calendering 4.99 5.00 4.75 4.61 4.80 4.00 
N 42 16 11 6 9 7 5 
Reinforcing Information in Table 50 indicated that open 
mold reinforcing was rated as desirable by industries ranging in size 
from 51 to 100. 
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Table 50» Importance of reinforcing as a production process by size of 
industry 
1 — 21 — 3^  " 101 — 251 - 501 ~ over 
Topic 20 50 100 250 500 1000 1000 
Open mold 4.29 3.89 3.20 4.00 4.60 4.70 4.62 
Closed mold 4.72 4.64 4.85 4.50 4.61 3.9O 4.62 
N 42 16 11 69 7 5 
Thermoforminp The data in Table 51 presented the importance 
of thermoforming by size of industry. The table indicated that all 
thermoforraing processes were considered of greater value by the larger 
industries. Industries employing 251 to 1000 and over rated vacuum 
forming as desirable to important. Industries employing over 1000 con­
sidered vacuum snap-back forming as important. With few exceptions the 
larger industries rated the importance of thermoforraing higher than the 
smaller industries. 
Table 5I• liiportance of thermoforming as a production process by size 
of industry 
1- 21- 51 - 101- 251- 501- over 
Topic 20 50 100 250 500 1000 1000 
Vacuum forming 4.43 4.49 4.02 4.50 3.52 3.62 2.75 
Vacuum snap-back 
forming 4.94 4.69 4.65 4.50 4.27 4.40 2.75 
Pressure forming 4.86 4.97 4.74 4.33 4.61 3.70 4.25 
Drape forming 4.96 4.84 4.94 4.75 4.61 4.20 4.00 
Blow forming 4.74 4.95 4.94 4.75 4.61 4.00 4.00 
Plug and ring forming 4.95 4.97 4.88 4.75 4.61 4.00 4.12 
N 42 16 11 6 9 7 5 
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Coating Characteristics as found in Table 52 exemplified 
the fact that the larger industries rated the coating processes as more 
important than the smaller industries, ill responses were closely clus­
tered. 
Table 52. Importance of coating as a production process by size of 
industry 
1- 21 51- 101- 251- 501- over 
Topic 20 50 100 250 500 1000 1000 
Dip coating 4.79 4.74 4.85 4.00 3.86 4.50 3.37 
Fluidized bed coating 4.80 4.57 4.85 4.50 4.72 4.50 3.75 
Barrier coating 4.89 4.46 5.00 4.75 4.50 4.00 4^ 87 
Spread coating 4.96 4.57 5.00 5.00 4.61 4.80 4.87 
ÏÏ 42 16 11 6 9 7 5 
Foaming A search of Table 53 revealed that the responding 
industries as a whole did not rate any of the foaming processes above a 
4.00, which indicated that they were considered of little importance. 
Foaming as a production process was viewed in the same light by all the 
industries with size seemingly having no effect on the overall rating. 
Table 53» Importance of foaming as a production process by size of 
industry 
1- 21- 51- 101- 251- 501- over 
Topic 20 50 100 250 500 1000 1000 
Foam in place 4.76 4.36 4.28 4.00 4.00 4.50 4.50 
Steam chest 4.91 4.91 5.00 5.00 4.66 4.80 4.87 
Block molding .^.85 4.55 5.00 5,00 4.50 4.90 4.87 
Continuous process 
slab 4.88 4.91 4.85 4.00 4.50 4.90 4u87 
Autoclave . 4.93 4.74 5.00 5.00 4.50 4.90 4.75 
Steam probe 4.92 4.91 5.00 5.00 4.50 4.90 4.75 
N 42 16 11 6 9 7 5 
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Casting Information in Table 5^  demonstrated that the 
larger industries considered the casting processes as more important 
than the smaller responding industries. No noticeable deviation from the 
composite order of importance was found in the presentation of casting by 
size of industry. 
Table 5^ * Importance of casting as a production process by size of 
industry 
1- 21- 51- 101- 251- 501- over 
Topic 20 50 100 250 500 1000 1000 
Sijaple casting 4.35 4.57 4.85 5.00 4.61 4.20 4.25 
Slush casting 4.54 4.94 4.85 4.00 4.83 4.20 3.75 
Rotational casting 4.95 4.97 4.88 5.00 4.72 4.60 3.75 
Encapsulating 5.00 4.81 5.00 4.75 4.61 4.50 4.30 
Dip casting 5.00 4.97 5.00 4.75 4.61 4.20 4.50 
Enbedment 5.00 4.97 5.00 4.75 4.50 5.00 4.37 
N 42 16 11 6 9 7 5 
Production materials 
Thermoplastic plastics A study of Table 55 revealed that 
the larger the industry, the more important the production materials 
were considered. Information in the table indicated that polyetl^ lene, 
polypropylene, polystyrene, and flexible vinyl were considered as de­
sirable to important by industries employing 251 or more employees. In­
dustries which employed over 5^ 1 employees also rated acrylic and polya­
mides as desirable or important plastic production materials. 
Thermosetting plastics The data in Table 56 showed that the 
larger industries gave lower ratings to thermosetting plastics than the 
smaller industries. Inconsistencies with the composite ratings were 
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Table 55» Importance of thermoplastic plastics as a production material 
by size of industry 
1- 21- 51- 101- 251- 501- over 
Topic 20 50 100 250 500 1000 1000 
Polyethylene 4.34 4.10 3.97 3.58 3.50 3.10 3.62 
Polypropylene 4.85 3.98 4.82 3.66 3.O8 3.10 3.12 
Polystyrene 4.55 3.91 4.51 5.00 3.50 3.10 3.50 
Acrylic 4.86 4.42 4.31 5.00 4.38 3.30 3.50 
Vinyl (flexible) 4.77 4.17 4.11 2.66 3.50 2.60 2.75 
Acrylonitrilebutadine 
styrene 4.83 4.67 3.82 5.00 3.94 3.80 3.50 
Polyamides (nylon) 4.88 4.74 4.40 4.00 4.16 2.80 3.62 
Vinyl (rigid) 4.91 4.67 4.40 5.00 3.61 4.00 3.25 
Fluorocarbon 4.97 4.71 4.97 5.00 4.38 3.70 3.75 
Acetal 4.87 4.81 4.82 5.00 4.77 4.40 3.50 
Cellulose 4.81 4.74 4.97 5.00 4.50 3.50 3.62 
EPS 4.89 4.71 4.97 4.50 4.61 5.00 4.12 
N 42 16 11 6 9 7 5 
Table ^ 6. Importance of thermosetting plastics as a production material 
by size of industry 
1- 21- 51- 101- 251- 501- over 
Topic 20 50 100 250 500 1000 1000 
Epoay 4.61 3.69 4.85 4.00 4.11 4.20 3.25 
Polyester 4.30 4.81 4.77 3.50 4.22 3.50 4.00 
Urethane 4.85 4.65 4.42 3.00 4.20 3.70 3.75 
Phenolic 4.72 4.76 4.85 3.50 4.72 3.40 3.75 
Silicone 4.57 4.81 4.85 4.25 4.38 4.30 3.50 
Amino 5.00 4.81 5.00 4.75 4.38 4.70 4.12 
Casein 5.00 4.81 5.00 4.75 4.83 4.70 4.50 
N 42 16 11 6 9 7 5 
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apparent in the rating of polyester and urethane. 
Fabricating and finishing In general, larger industries rated 
fabricating and finishing lower than the smaller industries, but several 
inconsistencies were evident in Table 57* Heat sealing and dielectric 
heat sealing stood out as being important to industries in the 101 to 
250 size classification. 
Table 57» Importance of fabricating and finishing by size of industry 
1- 21- 51 - 101- 251- 501- over 
Topic 20 50 100 250 500 1000 1000 
Cementing 4.64 3.78 4.31 4.25 4.11 4.00 3.00 
Polishing 4.24 4.45 3.62 4.00 4.19 3.80 3.62 
Heat sealing 4.57 3.85 4.28 2.50 2.94 3.90 3.12 
Machining 4.66 2.87 4.05 4.50 4.83 3.40 3.50 
Welding 4.73 4.34 4,65 3.25 ,4.25 3.70 3.62 
Sanding 4.28 3*66 4.31 4.00 4.27 3.80 4.37 
Dialectric heat 
sealing 4^98 3.56 4.54 2.83 4.44 4.80 3.25 
Sewing 4.80 4.18 4.65 3.25 4.00 5.00 4.37 
N 42 16 11 6 9 7 5 
Related industrial areas 
Automatic control systems Although Table 58 indicated that 
the larger industries rated automatic control systems as important, it is 
apparent from the table that nearly all of the industries gave this item 
a desirable or important rating. The industries which employed between 
1 and 20 employees rated automatic control systems as having very little 
importance. 
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Table ^ 8. Importance of automatic control systems as a related industrial 
area by size of industry 
1- 21- 51- 101- 251- 501- over 
Topic 20 50 100 250 500 1000 1000 
Electrical 4.36 3.41 3.42 2.41 4.14 2.10 2.50 
Hydraulic 4.31 3.46 4.00 3.50 2.85 1.70 2.37 
Pneumatic 4.50 3.41 3.42 2.41 4.14 2.10 2.50 
N 42 16 11 6 9 7 5 
Drafting Table 59 showed that drafting was regarded as 
either desirable or important by the industries which employed over 
1000 employees. The composite rating of drafting by the smallest in­
dustries indicated that they rated all phases of drafting as unimportant 
except blueprint reading, which was regarded as desirable by most indus­
tries. It is also evident that of the various aspects of drafting, 
blueprint reading received the lowest rating. Industries which employed 
101 to 250 employees rated blueprint reading as important. 
Table 59» Importance of drafting as a related industrial area by size 
of industry 
1- 21- 51- 101- 251- 501- over 
Topic 20 50 100 250 500 1000 1000 
Blueprint reading 3.99 2.84 3.42 1.83 3.66 3.20 2.62 
Oblique drawing 4.89 4.91 4.70 3.75 4.33 3.80 3.62 
Sketching 4.24 3.32 3.14 3.75 3.90 2.80 3.25 
Design 4.64 3.78 3.80 3.50 3.42 3.20 2.50 
Perspective 4.31 3.58 4.28 3.75 4.47 4.30 3.62 
Schematic drawing 4.82 4.11 4.42 3.75 4.28 3.62 3.00 
Sections 4,64 3.86 3.97 4.50 4.54 2.37 3.25 
Orthographic projection^  4.91 4.82 4.25 4.79 3.00 3.79 
42 16 11 6 9 7 5 
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Wood Patternmaking received the lowest rating of any of the 
woodworking operations. The data presented in Table 60 showai that in­
dustries with 21 to 50 employees gave a rating of important to pattern-
making, and machine operation. Lamination was not regarded as important 
by any of the industries regardless of size. 
Table 60. Importance of wood as a related industrial area by size of 
industry 
1- 21- 51- 101- 251- 501- over 
Topic 20 50 100 250 500 1000 1000 
Patternmaking 3.93 2.79 3.80 4.00 4.33 3.90 3.75 
Lamination 3.98 3.68 4.91 4.00 4.66 4.70 4.62 
Ifechine operations 4.24 2.93 4.71 4.00 4.72 3.70 3.75 
N 42 16 11 6 9 7 5 
Electricity A-C circuits were given the lowest rating in 
the area of electricity. Table 61 illustrated that neon was given a 
high rating by industries of all sizes. It was also evident from the 
table that the industries with less than 20 employees regarded electricity 
as having no importance when considering persons for employment in their 
firms. 
Table 61. Importance of electricity as a related industrial area by 
size of industry 
1- 21- 51- 101- 251- 501- over 
Topic 20 50 100 250 500 1000 1000 
A-C circuits 
D-C circuits 
4.73 3.29 
4.41 3.66 
3.00 2.33 3.28 
3.85 3.00 3.42 
3.60 2.62 
3.75 4.00 
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Table 61. (continued ) 
1- 21- 51- 101- 251- 501- over 
Topic 20 50 100 250 500 1000 1000 
Transistors 4.92 4.72 ^^82 4.00 4.00 4.50 
Neon 4.89 4.49 4.77 4.66 4.77 4.60 4.37 
N 42 16 11 6 9 7 5 
Metal Table 62 showed that competency on the lathe was re­
garded as more useful than any other area of metal working when considered 
as a "Whole; All phases of metalworking were given a rating of 3.00 or more 
which indicated that none of the industries regarded metal as important 
regardless of the size of the industry. Founding was considered the 
least important of the metalworking processes of all of the processes 
considered. 
Table 62. Importance of metal as a related industrial area by size of 
industry 
1- 21- 51 - 101- 251- 501- over 
Topic 20 50 100 250 500 1000'. 1000 
Lathe 4.42 3.80 4.28 3.00 4.14 3.10 3.50 
Arc welding 4.49 4.44- 4.68 3.25 3.61 3.50 3.25 
Milling machine 4.46 3.70 4.28 3.25 4.00 3.30 3.12 
Oxy-Act. welding 4.27 4.77 4.82 3.50 3.61 4.10 4.12 
Precision grinding 4.11 4.69 4.77 3.17 4.00 3.90 3.12 
Shaper 4.56 4.79 4.77 3.18 4.00 3.90 3.25 
Heat treating 1^83 4.93 4.74 3.33 4.29 3.50 3.25 
Inert gas welding 4.89 4.84 4.77 3.75 4.54 4.12 4.12 
Founding 4.94 4.97 4.97 4.80 4.66 4.12 4.00 
N 42 16 11 6 9 7 5 
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Printing and decorative trim processes The data in Table 63 
indicated that of the printing and decorative trim processes silk screen 
printing was regarded as important to industries •which employed 101-25O 
employees. The industries which employed over 1000 employees had the 
lowest composite rating for all printing and decorative trim processes. 
Table 63. Importance of printing and decorative trim processes as a 
related industrial area by size of industiy 
1- 21- 51- 101- 251- 501- over 
Topic 20 50 100 250 500 1000 1000 
Hot stamping 4.86 3.62 4.98 3.84 3.90 3.10 3.75 
Silk screen printing 4.88 3.50 4.23 2.75 3.52 3.90 3.62 
Letter press printing 4.50 4.54 4.66 3.38 4.90 3.87 
Offset printing 4.88 4.57 4.97 4.00 4.66 4.10 3.87 
Chroming 4.60 4.64 4.97 5.00 4.66 4.70 3.75 
N 42 16 11 6 9 7 5 
General education 
Communication skills Speech was regarded as very important 
by industries that employed 251-500 employees. However, in Table 64 it 
was apparent that, vath the exception of business corre^ ondence, all 
types of communication skills were given a rating of important by at 
least one industry. Technical writing was given a higher composite 
rating than the others represented. 
Table 64. Importance of communication skills as a general education 
requirement by size of industry 
1- 21- 51- 101- 251- 501- over 
Topic 20 50 100 250 500 1000 1000 
Speech 4.08 2.53 3.40 2.25 2.71 4.10 3.37 
Grammar 3.86 2.56 3.65 2.91 4.14 3.3O 2.37 
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Table 64. (continued) 
1- 21- 51- 101- 251- 501- over 
Topic 20 50 100 250 500 1000 1000 
Business correspondence 4.80 3,84 4o42 3.I6 3*95 4.00 3*25 
Technical -writing 4.86 4.07 4.74 3.16 4*76 3*70 2,62 
N 42 16 11 6 9 7 5 
Production analysis An examination of Table 65 revealed 
that cost estimation was given the lowest composite rating of the various 
phases of production analysis. It was interesting to note that cost 
estimation, plant layout and design, time and motion, and quality control 
all received a rating of 2.75* A further examination of the table showed 
that all of the industries employing less than 20 persons rated all of 
the items under production analysis unusually high. 
Table 65. Importance of production analysis as a general education 
requirement by size of industry 
1- 21- 51- 101- 251- 501- over 
Topic 20 50 100 250 500 1000 1000 
Cost estimation 4,43 2.71 3.85 2.66 3.42 3.10 2.75 
Plant layout and 
design 4,56 3.59 4.04 2.75 3*47 4.20 2.75 
Time and motion 4*55 3.07 4.02 2.91 2.76 3.10 2.75 
General business 4.66 3*41 4.68 3*25 4.00 4.60 3.62 
Quality control 4.41 2.91 3.71 2.50 2.38 2.90 2.75 
Business law 4.39 4.74 4.68 4,00 4.09 4.70 3.75 
Contracts 4.84 4.48 4.85 3.58 4.66 3.70 3.62 
Patents 4.89 4.95 4.85 3*75 4.76 3.80 3.75 
N 42 16 11 6 9 7 5 
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Social sciences It was showi in Table 66 that business 
economics received the lowest rating in all but two of the various sized 
industries. However, none of the industries rated the concentration area 
entitled social science as important. Sociology and psychology were ranked 
as being of little importance or of no value to the industries regardless 
of size. 
Table 66. Importance of social sciences as a general education require­
ment by size of industry 
1- 21- 51- 101- 251- 501- over 
Topic 20 50 100 250 500 1000 1000 
Business economics 4.76 3.70 4.54 3.50 3.38 4.50 3.62 
Sociology 4.57 4.52 4.82 4.50 4.24 4.60 4.20 
Psychology 4.51 4.50 4.82 4.25 4.09 4.00 3.62 
N 42 16 11 6 9 7 5 
Mathematics General mathematics was given the lowest com­
posite rating of any of the mathematics subject areas. Five of the seven 
various sized industry groupings rated general mathematics as either im­
portant or desirable. It was also ascertained from Table 67 that the 
smallest and largest industry categories enumerated rated mathematics as 
having little importance. Industries employing over 1000 rated general 
mathematics as having little importance, but indicated that algebra was 
important. 
Table 67. Importance of mathematics as a general education requirement 
by size of industry 
1- 21- 51- 101- 251- 501- over 
Topic 20 go 100 260 500 1000 1000 
General mathematics 4.35 2.78 3.85 2.75 3*00 3*50 4.25 
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Table 6?. (continued) 
1- 21- 51- 101- 251- 501- over 
Topic 20 50 100 250 500 1000 1000 
Algebra 4.63 2.80 4.40 3.33 3.14 3.80 2.37 
Analytical geometry 4.63 3.83 4,68 4.25 4.19 4.40 3.00 
Statistics 4.92 3.96 4.88 3.O8 4.61 4.40 3.25 
Data processing 4.97 4.28 4.94 3.7j 4.42 4.10 3.25 
Calculus 4.95 4.15 4.80 5.00 4.09 4.60 4.12 
N 42 16 11 6 9. 7 5 
Sciences The data in Table 68 showed that mechanical physics 
was given the lowest composite rating of the sciences. However, none of 
the science areas were regarded as important or very important on the 
rating scale. The industries employing ^ 01 to 1000 and over gave the 
lowest ratings to the sciences. 
Table 68, Importance of sciences as a general education requirement 
by size of industry 
1- 21- 51- 101- 251- 501- over 
Topic 20 50 100 290 500 1000 1000 
Mechanical physics 4.86 3.36 4o85 4.33 4.42 3.40 4.00 
General chemistry 4.90 4.15 4.54 3.66 4.47 3.00 2.75 
General physics 4.91 3.31 4.88 3.75 4.76 3.20 3.00 
Electrical physics 4.89 3.79 4.68 3.83 4.66 3.70 3.75 
Inorganic chemistry 4.92 4.67 4.88 4.00 4.76 3.10 3.00 
Organic chemistry 4.93 4.74 4.74 3.50 4.85 3.30 3.62 
Optics 4.96 4.82 4.65 4.50 4.66 4.30 4.12 
Quantitative chemistry4.96 4.85 4.88 4.25 4.76 4.70 3.37 
N 42 16 11 6 9 7 5 
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Other courses Table 69 indicated that all industries regard­
less of size regarded safety education as either important or very important. 
However, the same was not the case with health education. A further study 
of the table revealed that industries which employed 5OI-1000 anployees 
rated both health education and safety education as important. 
Table 69. Importance of other courses as general education requirements 
by size of industry 
1- 21 — 51- 101- 251- 501- over 
Topic 20 50 100 250 500 1000 1000 
Safety education 3.92 2.92 3.36 2.83 3.37 2.00 2.80 
Health education 4.12 3.73 4.45 4.16 3.87 2.83 4.25 
N 42 16 11 6 9 7 5 
Training needs for skilled plastic workers by product manufactured 
The responding industries' ratings of the importance of the various 
areas of study according to the Standard Industrial Classification in 
which the industry's major product was classified were given in Tables 
70 through 90. The industries which reported the greatest needs for 
skilled plastic workers were in the seven manufactured product classifi­
cations included in the tables. 
Production processes 
Molding It was shown in Table 70 that injection molding 
received the lowest composite rating of the molding processes. Injection 
molding was given a rating of 1.67 by the industries manufacturing 
machinery, equipment and supplies. The table also portrayed the fact 
that the majority of the molding processes were given a rating which 
Table 70, Importance of molding as a production process by product manufactured 
Product classification 
Paper and Chemo and Rubber Machinery Electrical Trans. Misc. 
allied allied and misc. except mach., equip- equip, raanufact. 
Topic products products plastic elec. ment and sup. products 
Injection molding 5.00 4.25 3.17 4.03 1.67 4.67 3.90 
Compression molding 4.00 3.75 4.41 4.37 3.67 4.50 4.03 
Transfer molding 5.00 3.75 3.98 4.75 3.67 4.00 4.52 
High pressure 
4.33 4.67 4.53 lamination 3.50 4.75 4.93 5.00 
Blow molding 4.50 4.50 4.95 3.25 4.83 3.83 4.52 
Cold molding 5.00 4.60 4.92 5.00 4.67 4.50 4.33 
Calendering 5.00 4.75 4.56 5.00 5.00 4.60 4.54 
N 6 4 34 5 5 7 20 
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classified them as desirable» of little importance, or of no value. 
Reinforcing The data in Table ?1 showed that open mold 
reinforcing processes were predominantly more useful than close! molding 
when considered in the realm of product manufactured. Open molding was 
rated as important to industries manufacturing products classified as 
machinery except electrical and transportation equipment. Both open and 
closed molding were rated as of no value to industries with an SIG number 
of 26 and manufacturers of paper and allied products when considered by 
product manufactured. 
Thermoforming The data in Table 72 showed the ratings which 
were given to thermoforming as a production process. An examination of 
the table revealed that vacuum forming was given the lowest composite 
rating of the thermoforming processes. Thermoforming processes as a group 
were given the lowest rating by the miscellaneous manufacturing industries. 
Coating The overall ratings for coating as a production 
process by product manufactured were very homogeneous for all products. 
Dip coating was given the lowest rating with a value of 3.83. Table 73 
revealed that only one of the ratings in the table was below 4.00. 
Foaming It was indicated in Table 74 that foaming in place 
received a rating of 2.67 by industries manufacturing transportation 
equipment. Examination of the table showed that all of the foaming^  
processes were considered as of no value by the industries manufacturing 
paper and allied products. 
Casting Information in Table 75 revealed that the composite 
order of production process was greatly altered when presented by product 
manufactured. Simple casting, which was rated most important of the 
Table 71. Importance of reinforcing as a production process by product manufactured 
Product classification 
paper and Chem. and Rubber Machinery Electrical Trans. Misc. 
allied allied and misc. except mach., equip, equip, manufac. 
Topic products products plafftic electrical and supplies products 
Open mold 5.00 4.25 4.81 2.50 4.50 2.67 4.10 
Closed mold 5.00 4.25 4.86 5.00 4.17 4.00 4.54 
N 6 4 34 5 5 7 20 
Table 72. Importance of thermoforming as a production process by product manufactured 
Product classification 
Paper and Ghern. and Rubber Machinery Electrical Trans. Misc. 
allied allied and misc. except mach., equip, .equip. manufact. 
Topic products products plastic electrical and supplies products 
Vacuum forming 5.00 3.75 3.71 4.50 4.50 3.33 3.76 
Vacuum snap-back 
forming 5.00 3.75 4.15 5.00 4.33 4.67 3.90 
Pressure forming 4.83 4.25 4.84 5.00 4.67 4.67 4.22 
Drape forming 5.00 4.75 4.14 5.00 4.33 4.00 4.37 
Blow forming 5.00 4.75 4.91 5.00 4.67 4.00 4.15 
Plug and ring 
forming 5.00 4.75 4.91 5.00 4.50 4.67 4.31 
N 6 4 34 5 5 7 20 
Table 73. Importance of coating as a production process by product manufactured 
Product classification 
Paper and Chem. and Rubber Machinery Electrical Trans. Misc. 
allied allied and misc. except mach., equip, equip, manufact. 
Topic products products plastic electrical and supplies products 
Dip coating 4.00 4.50 4.76 5.00 3.83 4.67 4.78 
Fluidized bed coating ^ .00 5.00 4.75 5.00 4.33 4.67 4.67 
Barrier coating j.OO 4.75 4.28 5.00 4.83 4.33 4.45 
Spread coating 5*00 5.00 4.91 5.00 4.83 4.67 4.52 
N 6 4 34 5 5 7 20 
Table 74. Importance of foaming as a production process by product manufactured 
Paper and 
allied 
products 
Chem. and 
allied 
products 
Rubber 
and misc. 
plastics 
Product classification 
Machinery Electrical 
exc ept mac h., equip• 
electrical and supplies 
Trans, 
equip. 
Misc. 
manufactured 
products 
Foam in place 5.00 3.75 4.28 4.50 4.33 2.67 4.33 
Steam chest 5.00 5.00 4.89 5.00 4.83 4.83 4.67 
Block molding 5.00 5.00 4.84 5.00 4.83 4.33 4.41 
Continuous process 
slab 5.00 4.83 4.92 5.00 4.83 4.33 4.67 
Autoclave 5.00 5.00 4.91 5.00 4.67 4.83 4.55 
Steam probe 5.00 5.00 4.91 5.00 4.67 4.50 4.67 
H 6 4 34 5 5 7 20 
( 
Table 75, Importance of casting as a production process by product manufactured 
Product classification 
Paper and Chem. and Rubber Machinery Electrical Trans. Misc. 
allied allied and misc. except mach., equip. equip, manuf. 
Topic products products plastic electrical and supplies products 
Simple casting 5.00 5.00 4.96 5.00 5.00 5.00 5.00 
Slush casting 5.00 4.00 4.56 5.00 4.67 4.67 4.45 
Rotational casting 5.00 4.75 4.96 5.00 4.67 4.67 4.61 
Encapsulating 5.00 3.75 4.53 4.50 4.67 4.67 4.83 
Dip casting 5.00 4.75 4.94 4.50 4.33 4.00 4.26 
Enbedment 5.00 4.75 4.81 5.00 4.50 4.67 4.16 
N é 4 34 5 5 7 20 
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casting processes •when presented by composite ratings, received extremely 
low ratings when presented by product manufactured. Encapsulating re­
ceived a rating of 3o75 by the product classification of chemical and 
allied products when presented by product manufactured. 
Production materials 
Thermoplastic plastics The data in Table 76 showed that 
polyetlçrlene was given the lowest composite value of the thermoplastic 
plastics. Polyethylene was given a value rating of 1a58, which indicated 
that it was important to the papier and allied products classification. 
The next highest rating was polypropylene with a rating of 2.67 and was 
of value to the electrical machinery, equipment and supplies manufacturers. 
Thermosetting plastics It was shown in Table 77 that epozy 
was given the lowest rating of the thermosetting plastics. %ozy was 
given the lowest- rating by industries manufacturing machinery except 
electrical. 
Fabricating and finishing Polishing received the lowest 
rating of any of the fabricating and finishing processes with a value 
of 2.17 as represented in Table 78. The transportation equipment products 
classification did not rate any of the other finishing and fabrication 
processes as having particular importance. Heat sealing had the next 
lowest value with 2.5O. It was evident from the table that several of 
the industries valued several of the processes as desirable when con­
sidered by product manufactured. 
Related industrial areas 
Automatic control systems The data in Table 79 showed that 
hydraulic control ^ sterns were regarded as either important or very im-
Table 76. Importance of thermoplastic plastics as a production material by product manufactured 
Product classification 
Paper and Chem. and Rubber Machinery Electrical Trans. Misc. 
allied allied and misc. except mach., equip. equip. manu. 
products products plastic electrical and supplies products 
Polyethylene 1.58 4.75 3.73 4.50 4.50 4.33 3.47 
Polypropylene 3.67 4.75 4.95 4.50 2.67 4.67 3.41 
Polystyrene 4.00 4.75 4.01 4.50 4.00 4.00 4.04 
Acrylic 5.00 4.00 4.82 5.00 4.33 4.67 3.32 
Vinyl (flexible) 4.66 3.25 2.99 4.50 3.33 4.67 3.18 
Acry-styrene 5.00 4.00 4.29 5.00 4.33 2.83 3.96 
Polymides (nylon) 3.25 4.91 4.50 3.83 4.67 3.52 
Vinyl (rigid) 5.00 4.75 3.82 5.00 4.00 4.67 3.87 
Fluorocarbon 5.00 4.25 4.94 4.50 4.33 4.67 2.78 
Acetal 5.00 4.25 4.94 5.00 4.33 4.67 2.78 
Cellulose 5.00 5.00 4,36 5.00 4.50 4.16 3.78 
EPS 5.00 5.00 4.91 4.50 4.67 4.67 3.80 
N 6 4 34 5 5 7 20 
Table 77» Importance of thermosetting plastics as a production material by product manufactured 
Product classification 
Paper and Chem. and Rubber Machinery Electrical Trans. Misc. 
allied allied and misc. except mach., sup. equip. manu. 
Topic products products plastic electrical and equip. products 
Epo3<y 5.00 4.75 4.58 3.00 4.00 3.50 3.95 
Polyester 5.00 4.50 4.28 5.00 4.33 3.83 4.12 
Urethane 5.00 3.7^ 4.30 5.00 4.00 . 2.66 4.37 
Phenolic 5.00 4.25 4.78 4.50 3.67 4.16 4.22 
Silicone 5.00 3.75 4.70 5.00 4.33 3.50 3.49 
Amino 5.00 5.00 4.98 5.00 4.33 4.67 4.11 
Casein 5.00 4.75 4.98 4.98 5.00 5.00 4.11 
N 6 4 34 5 5 7 20 
Table 78. Importance of fabricating and finishing by product manufactured 
Product classification 
Paper and Chera. and Rubber Machinery Electrical Trans. Misc. 
allied allied and misc. except mach., supplies equip. manu. 
Topic products products plastics electrical and equipment products 
Cementing 5.00 3.75 4.67 5.00 3.83 3.83 3.67 
Polishing 5.00 4.25 4.25 5.00 4.00 2.17 3.21 
Heat sealing 2.50 3.00 3.65 5.00 4.00 4.67 ,3.78 
Machining 5.00 3.75 4.58 3.37 4.00 4.18 '3.47 
Welding 5.00 3.75 4.67 5.00 3.83 4.18 2.98 
Sanding 5.00 4.75 4.23 3.50 4.16 2.50 4.07 
Dialectric heat 
sealing 4.83 3.75 3.89 5.00 4.67 4.67 3.87 
Sewing 4.75 4.75 4.39 5.00 4.83 4.67 3.46 
N 6 4 34 5 5 7 20 
Table 79* Importance of automatic control systems as related industrial area by product 
manufactured 
Product classification 
Paper and Chemo and Rubber Machinery Electrical Trans. M;sc. 
allied allied and misc. except mach., equipment equip. manu. 
Topic products products plastic electrical and supplies products 
Electrical 2.61 3.25 3.50 4.50 3.00 3.67 2.44 
Hydraulic 1.70 4-. 25 3.32 5.00 1.50 4.00 2.70 
Pneumatic 3.41 5.00 3.87 5.00 3.00 4.67 2.91 
N 6 4 34 5 5 7 20 
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portant by industries manufacturing paper and allied products, as well 
as electrical machinery, equipment, and supplies. A further examination 
of the table revealed that several industries, when considered by product 
manufactured, gave electrical control systems a relatively low rating. 
Drafting It was evident in Table 60 that vjhen the importance 
of drafting was considered, blueprint reading ranked the lowest of the 
various drafting topics. Design was considered important to industries 
manufacturing electrical machinery, equipment and supplies. However, it 
was interesting to note that blueprint reading also ranked the lowest 
when considered by the size of industry as well as product manufactured. 
Wood The data presented in Table 81 showed that pattern 
making ranked as important to industries manufacturing machinery except 
electrical and transportation equipment. A value of 2.25 szid 2.33 was 
given to the respective groups. Wood was of no value to the industries 
manufacturing paper and allied products and this topic was given a 5*00 
rating. 
Electricity It was observed in Table 82 that A-C circuits 
received the lowest composite rating. Miscellaneous manufacturing in­
dustries rated A-C circuits as very important. The classification of 
machinery except electrical gave the A-C circuits the highest rating. 
The classification of machinery except electrical gave the highest ratings 
designating lowest value to all categories of electricity. 
Metal An examination of Table 83 revealed that lathe 
operations were regarded as the most beneficial to industries when con­
sidered by product manufactured. However, the lowest rating given to the 
milling machine operation by companies manufacturing electrical machinery. 
Table 80. Importance of drafting as related industrial area by product manufactured 
Product classification 
Paper and Chemo and Rubber Machinery Electrical Trans. Misc. 
allied allied and misc. except mach., equipment equip. manu. 
Topic products products plastic electrical and supplies products 
Blueprint reading 4.07 3.25 2.57 2.50 2.33 2.50 2.35 
Oblique drawing 5.00 4.25 4.12 5.00 3.50 4.67 3.70 
Sketching 4.75 3.75 4.01 3.50 2.50 2.83 3.25 
Isometric drawing 5.00 3.85 4.52 4.88 2.67 4.33 3.79 
Design 4.75 3.75 3.27 3.87 1.83 3.33 2.31 
Perspective 5.00 4.25 4.49 4.00 4.33 3.16 3.42 
Schematic drawing 5.00 3.75 4.53 4.50 3.17 4.67 3.40 
Sections 5.00 3.75 4.26 3.50 3.67 3.16 4.06 
Orthorgraphic 
projections 5.00 4.25 4.88 5.00 3.50 3.50 3.99 
N 6 4 34 5 5 7 20 
Table 81 « Importance of wood as a related industrial area by product manufactured 
Product classification 
Paper and Chera. and Rubber Machinery Electrical Trans. Misc. 
allied allied and misc. except mach., equipment equip. manu. 
Topic products products plastic electrical and supplies products 
Patt ernmaking 5.00 4.25 3.94 2.25 4.67 2.33 3.84 
Lamination 5.00 4.75 4.81 3.00 4.83 4.00 3.64 
Machine operations 5.00 4.75 4.69 3.25 4.00 4.00 3.01 
N 6 4 34 5 ' 5 7 20 
Table 82. Importance of electricity as a related industrial area by product manufactured 
Topic 
Paper and Chem. and 
allied allied 
products products 
Product classification 
Rubber Machinery Electrical Trans. Misc. 
and misc. except macho, equipment equip. manu, 
plastic electrical and supplies products 
A-C circuits 
D-C circuits 
Transistors 
N 
2.57 
2.57 
5.00 
6 
3.25 
4.25 
5.00 
4 
4.21 
4.94 
5.00 
34 
4.50 
5.00 
5.00 
5 
3.33 
2.83 
4.67 
5 
3.67 
3.16 
4.67 
7 
2.05 
2.85 
4.07 
20 
Table 83. Importance of metal as a related industrial area by product manufactured 
Product classification 
Paper and Chem. and Rubber Machinery Electrical Trans. Misc. 
allied 
Topic products 
allied 
products 
and misc. 
plastic 
except 
electrical 
mach., equipment equip, 
and supplies 
manu, 
products 
Lathe 5.00 3.00 4.64 2.00 2.50 4.67 3.15 
Arc welding 4.75 4.25 4.68 4.25 2.50 4.67 2.59 
Milling machine 4.75 3.00 4.68 2.00 1.50 4.67 3.52 
Oxy-Act. welding 4.75 4.00 4.74 4.75 3.50 4.18 3.29 
Precision grinding 4.67 4.50 4.79 4.00 2.00 4.50 3.25 
Shaper 4.83 4.25 4.84 2.50 2.50 4.67 4.40 
Heat treating 4.83 4.00 4.85 4.75 2.50 4.67 3.59 
Inert gas welding 4.75 3.75 4.81 5.00 4.00 4.67 4.02 
Founding 5.00 4.75 4.85 4.33 4.67 4.67 4.49 
N 6 4 34 5 5 7 20 
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equipment and supplies. The milling machine received a rating of 1.50, 
Printing and decorative trim The data in Table 84 indicated 
that the printing and decorative trim processes received a rank of 2.58 
for silk screen printing by miscellaneous manufacturing industries. How­
ever, industries manufacturing machinery except electrical rated all of 
the printing and decorative trim processes as being of no value. A 
further examination of the table indicated that hot stamping, silk screen 
printing, and letter press printing were regarded as desirable by one of 
the industries when considered by product manufactured. 
General education requirements 
Communication skills When considered Iqy product manufactured 
(Table 85 ) speech received the highest composite rating of any of the 
other communication skills represented in the questionnaire. Speech was 
given a rating of 2.19 by industries classified as miscellaneous manu­
facturing industries. Grammar received the second lowest composite 
rating when the responses were considered by product classification. 
Production analysis A study of Table 86 revealed that cost 
estimation was given the lowest composite rating when production analysis 
was considered by product manufactured. It was also evident from the 
table that the responding industries regarded patents as being of less 
importance than any of the other subjects considered. 
Social sciences Table 87 showed that business economics 
was given the lowest composite rating of any of the subjects designated 
as social science. Industries classified as manufacturers of electrical 
machinery, equipment and supplies each gave a rating of 3.16 to business 
economics and p^ 'chology. However, industries manufacturing machinery 
Table 84. Importance of printing and decorative trim as a related industrial area by product 
manufactured 
Paper and Chem. and Rubber Machinery Electrical Trans. Misc. 
allied allied and raise. except mach., equipment.equip. manu. 
Topic products products plastic electrical and supplies products 
Hot stamping 4.83 5.00 3.47 4.50 4.67 4.67 4.40 
Silk screen printing 4.75 4,00 3.41 5.00 4.50 4.67 2.58 
Letter press printing 3,16 5.00 4.32 5.00 4.83 4.67 4.42 
Offset printing 5.00 5.00 4.63 5.00 4.83 4.83 3.20 
Chroming 5.00 5.00 4.37 5.00 4.67 4.67 4.62 
N 6 4 34 5 5 7 20 
Table 85. Importance of coimimication skills as a general education requirement by.product 
manufactured 
Topic 
Paper and 
allied 
products 
Chem. and 
allied 
products 
Rubber 
and misc. 
plastic 
Product classification 
Machinery Electrical 
except mach., equipment 
electrical and supplies 
Trans, 
equip. 
Miso. 
mànu. 
products 
Speech 3.25 4,00 3.67 3.00 3.16 3.33 2.19 
Grammar i 3.67 3.75 3.84 3.50 3.50 3.50 §.71 
Business correspondence 
4.67 4.00 4.20 4.75 2.67 4.67 4.59 
Technical writing 4.67 4.00 4.40 5.00 3.00 4.67 3.21 
6 4 34 5 5 7 20 
Table 86, Importance of production analysis as a general education requirement by product 
manufactured 
Topic 
Paper and 
allied 
products 
Chem. and 
allied 
products 
Rubber 
and mise, 
plastic 
Product classification 
Machinery Electrical Trans. 
except mach., equipment equip, 
electrical and supplies 
Misc. 
manu, 
products 
Cost estimation 3.66 3.50 3.68 3.50 2.16 2.33 2.69 
Plant layout and 
design 4.50 3.50 4,15 4.75 2.50 2.33 2.94 
Time and motion 3.50 4,41 3.75 4.12 2.33 2 066 2.91 
General business 4.75 4.50 4.37 4.50 3.16 4.33 3.11 
Quality control 3.50 3.50 3.00 4.00 2.50 2.50 2.95 
Business law 5.00 4.75 4.59 5.00 3.66 4.33 3.51 
Contracts 4.83 4,83 4.53 5.00 4.50 4,66 3.46 
Patents 5.00 4.75 4.60 5.00 4.66 4,66 3.8I 
N 6 4 34 5 5 7 20 
Table 8?. Importance of social sciences as a general education requirement by product manufactured 
Topic 
Paper and 
allied 
products 
Chem. and 
allied 
products 
Rubber 
and misc. 
plastic 
Product 
Machinery 
except 
electrical 
classification 
Electrical Trans, 
mach., equipment equip, 
and supplies 
Misc. 
manu, 
products 
Business economics 4.25 4.25 4.15 5.00 3.16 4.33 3.22 
Sociology 5.00 5.00 4.81 5.00 3,66 4.66 3.89 
Psychology 5.00 5.00 4.37 5.00 3.16 4.66 3.63 
N 6 4 34 5 5 7 20 
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except electrical regarded the social sciences as being of no value. 
Mathematics It was shown in Table 88 that general mathematics 
was given the lowest rating of the various types of mathematics when the 
respondents were asked to complete the questionnaire. General mathematics 
was considered as important by the majority of the industries regardless 
of the product manufactured. The table also indicated that most of the 
higher mathematics were not considered as important when hiring skilled 
plastic workers. 
Sciences Table 89 illustrated that of the sciences con­
sidered by the respondents to the questionnaire, mechanical physics had 
the most value. However, as a whole the sciences were not regarded as 
having particular importance for skilled plastic -workers. 
Other courses The data in Table 90 indicated that safety 
education -was rated by several of the industries as important. It was 
also e-vident that health education was given considerably higher ratings 
than safety education. Industries which manufactured machinery except 
electrical rated both safety education and health education as being of 
no importance to plastic workers. 
Training needs for skilled plastic workers by merged area 
Tables 91 through 111 presented the data received from the industries 
included in the study by the merged area in which the industries were 
located. These tables were included to provide data for specific areas 
for interested persons. 
Average ratings of production processes by industries indicating it as 
one of their major production processes 
The rated importance of the production processes by all industries 
Table 88. Importance of mathematics as a general education requirement by product manufactured 
Product classification 
Paper and G hem. and Rubber Machinery Electrical Trans. Misc. 
allied allied and misc. except mach., equipment equip. manu. 
Topic products products plastic electrical and supplies products 
General mathematics 2.75 3.25 f.98 2.50 2.00 3.83 2.56 
Algebra 4.16 4.00 3.78 3.00 3.00 4.50 3.08 
Analytical geometry 5.00 4.00 4.15 3.50 4.50 4.66 4.33 
Statistics 4.83 4.00 4.39 5.00 4.33 4.66 3.68 
Data processing 4.75 4.50 4.46 5.00 3.83 4.66 4.36 
Calculus 5.00 4.75 4.68 5.00 4.50 4.66 4.35 
N 6 4 34 5 5 7 20 
Table 89. Importance of sciences as a general education requirement by product manufactured 
Product classification 
Paper and Chem. and Rubber Machinery Electrical Trans. Misc. 
allied allied and misc. except raach., equipment equip. manu. 
Topic products product s plastic electrical and supplies products 
Mechanical physics 4.08 4.25 4.42 3.00 4.00 4.66 3.79 
General chemistry 4.91 3.75 4.34 4.00 4.50 4.66 3.89 
General physics 4.75 4.50 4.45 3.50 3.33 4.66 3.95 
Electrical physics 4.84 4.25 4.84 5.00 4.00 4.66 3.51 
Inorganic chemistry 5.00 4.25 4.38 5.00 3.66 4.66 4.25 
Organic chemistry 5.00 3.75 4.85 5.00 3.50 4.66 4.20 
Optics 5.00 4.50 4.92 5.00 4,50 4.66 4.10 
Quantitative chemistry ^ .00 4.50 4.63 5.00 4.16 4.66 4.30 
N 6 4 34 5 5 7 20 
Table $0. Importance of other courses as a general education requirement by product manufactured 
Product classification 
Paper and Chem. and Rubber Machinery Electrical Trans. Misc. 
allied allied and mise, except mach., equipment equip. manu. 
Topic products products plastic electrical and supplies products 
Safety education 2.80 4.50 3.66 5.00 2.40 2.25 2.85 
Health education 4.50 5.00 3.72 5.00 2.60 2.80 4.00 
N 6 4 34 5 5 7 20 
Table 9I • Importance of molding by merged area 
Topic II III IV V VI VII 
Merged area 
VIII IX X XI XIII XIV XV XVI 
Injection 
molding 3.85 4.50 5.00 3.71 5.00 3.59 3.50 4.11 4.00 4.10 5.00 5.00 3.28 3.62 
Compression 
molding 4.38 4.25 5.00 4o57 4.33 4.28 5.00 4.78 3.75 3.95 5.00 5.00 3.83 3.88 
Extrusion 4.38 4.75 5.00 5oOO 5oOO 4.71 4.25 4.47 4.44 4.67 4.00 1 .00 4.33 3.71 
Transfer 
molding 4.87 4.75 4.75 4.63 5.00 4.29 5.00 4.56 4.08 3.90 3.67 1 .00 5.00 4.38 
High pressure 
lamination4.13 3.00 5.00 5.00 5.00 4.86 4.25 5.00 4.18 4.65 5.00 1 .00 5.00 5.00 
Blow molding 4.88 4.75 5.00 4.50 4.00 5.00 4.90 4.34 4.85 5.00 1 .00 5.00 4.75 
Cold molding 4.88 3.25 5oOO 4.71 5.00 4.86 5.00 5.00 4.58 4.90 5.00 2.00 4.50 4.38 
Calendering 4.88 3.75 5.00 5.00 5.00 4.87 5.00 5.00 4.75 4.91 5.00 5.00 5.00 4.38 
Table 92. Importance of reinforcing by merged area 
Merged area 
Topic II III IV V VI VII VIII IX X XI XIII XIV XV XVI 
Open mold 4.01 3.00 3.00 4.75 3.00 4.57 4.00 4.56 4.17 4.06 5.00 5.00 4.67 4.33 
Closed mold 4.44 4.00 4.00 5.00 5.00 5.00 5.00 4.83 4.17 4.32 5.00 5.00 5.00 4.75 
Table 93* Importance of thermoforraing by merged area 
I 
Topic II III IV V VI 
Merged area 
VII VIII IX X XI XIII XIV XV XVI 
Vacuum forming 3.95 4.33 5.00 4.25 4.20 3.43 5.00 4.25 3.83 4.25 3.67 5.00 5.00 2.83 
Vacuum snap-
back forming 4.83 4.33 5.00 4.25 4.20 4.71 5.00 4.67 4.17 4.58 5.00 5.00 5.00 3.67 
Pressure 
forming 4.44 4.33 5.00 4.75 5.00 4.59 4.25 4.50 3.95 4.65 5.00 5..00 4.73 4.25 
Drape forming 4.83 4.33 5.00 4.75 3.80 5.00 5.00 4,67 4.08 4.86 5.00 5..00 5.00 5.66 
Blow forming 4.83 4.33 5.00 4.75 4.50 4.71 5.00 4.67 3.17 4.89 5.00 5.00 5.00 4.33 
Plug and ring 
forming 4.83 4.33 5.00 4.62 5.00 5.00 5.00 4.67 4.00 4.90 5.00 5.00 5.00 4.67 
Table 9^ . Importance of coating by merged area 
Topic II III IV V VI 
Merged area 
VII VIII IX X XI XIII XIV XV XVI 
Dip coating 4.67 4.67 5 .00 4.38 5.00 3.83 5.00 4.50 3.83 4.65 5 .00 5.00 5.00 4.50 
Fluidized bed coating 
4.67 4.67 5 .00 5.00 4.40 4.43 5.00 4.50 4.08 4.90 5 .00 5.00 5.00 4.50 
Barrier coating 4.67 4.00 5 .00 4.50 5.00 5.00 4.00 4.08 4.58 4.97 5 .00 5.00 5.00 5.00 
Spread coating 4.67 4.33 5 .00 5.00 4.40 5.00 4.00 5.00 4.83 4.98 5 .00 5.00 5.00 4.83 
Table 95» Importance of foaming by merged area _a. 
 ^
Topic II III IV V VI VII VIII IX X XI XIII XIV XV XVI 
Foam in place 3*56 4.00 5c00 4.38 4.60 4.43 5.00 4.83 4.00 4.83 5.00 5.00 5.00 4.33 
Steam chest 4.45 4.00 5.00 5.00 4.40 5.00 5.00 4.67 4.83 4.20 5.00 5.00 5.00 5.00 
Block molding 4.45 4.00 5.00 5.00 4.20 5.00 4.00 tu83 4.75 5.00 5.00 5.00 4.83 
Continuous 
process 
slab 4.61 4.00 5.00 5.00 4.40 5.00 5.00 4.83 4.41 4.83 5.00 5.00 5.00 5.00 
Autoclave 4.67 3.00 5.00 4.50 4.44 5.00 5.00 4.83 4.75 3.20 ' 5.00 5.00 5.00 4.90 
Steam probe 4.61 4.00 5.00 5.00 4.40 5.00 5.00 5.00 1^.75 4.20 5,00 5.00 5.00 4.91 
Table $6. Importance of casting by merged area 
Topic II III IV V VI VII 
Merged area 
VIII IX X XI XIII XIV XV XVI 
Simple casting 4.00 5.00 5.00 5.00 5.00 4.00 5.00 4.00 4.86 3.66 5.00 5.00 4.16 
Slush casting 4u83 5.00 5.00 5.00 5.00 5.00 5.00 5.00 4.17 4.88 3.66 5.00 5.00 3.66 
Rotational 
casting 4.83 4.33 5.00 4.00 5.00 5.00 5.00 4.78 4.33 4.93 5.00 5.00 5.00 4.33 
Encapsulating 4.87 4.33 5.00 4.50 5.00 5.00 5.00 4.50 4.67 4.82 5.00 5.00 5.00 4.83 
Dip casting 4.83 4.33 5.00 5.00 5.00 5.00 5.00 5.00 4.42 4.98 5.00 5.00 5.00 4.88 
Enbedment 4.83 4.00 5.00 5.00 5.00 5.00 5.00 5.00 4.67 5.00 5.00 5.00 5.00 4.83 
Table 97» Importance of thermoplastic plastics by merged area 
Topic II III IV V VI VII 
Merged area 
VIII IX X XI XIII XIV XV XVI 
Polyetl^ ylene 4.50 5.00 5.00 3.50 4.60 4.83 3.00 3.83 3.58 4.23 3.67 1 .00 2.67 4.08 
Polypropylene 4.83 5.00 5.00 3.25 4.60 4.28 4.25 3.83 3.75 4.33 5.00 5 .00 3.67 3.42 
Polystyrene 4.67 5.00 5.00 4.40 4.14 4.14 3.75 3.83 4.17 4.68 5.00 5 .00 3.67 3.83 
Acrylic 4.83 3.67 4.50 5.00 5.00 3.00 4.50 4.00 3.67 4.26 5.00 5 .00 4.50 3.58 
Vinyl (flexible) 
4.50 4.00 5.00 4.38 4.40 4.43 3.75 4.33 4.25 4.60 5.00 5 .00 2.67 4.00 
Acrylonitrilebutadine 
styrene 4.17 4,33 5.00 4.38 4.40 4.43 3.75 4.33 4,25 4.60 5.00 5 .00 4.67 4.33 
Polyamides (nylon) 
4.83 5.00 5.00 3.50 5.00 5.00 3.50 4.33 4.00 4.32 5.00 5 .00 3*66 4.33 
Vinyl (rigid) 4.83 4.33 5.00 3.88 5.00 4.14 2.50 4.67 4.57 4.49 5.00 5 .00 4.75 3.00 
Fluorocarbon 4.83 3.67 5.00 4.25 5.00 5.00 4.00 4.50 4.83 4.82 5.00 5 ,00 4.83 4.33 
Acetal 4.83 4.33 5.00 4.39 5.00 5.00 5.00 5.00 4.33 4.90 5.00 5 .00 3.67 4.33 
Cellulose 4.83 4.00 5.00 4.50 4.40 4.43 5.00 3.00 4.50 4.96 5.00 5 oOO 4.75 4.33 
EPS 4.83 4.33 5.00 3.88 4.20 5.00 5.00 5oOO 4.83 4.98 5.00 5 .00 5.00 3.83 
Table 98. Importance of thermosetting plastics by merged area 
Merged area 
Topic II III IV V VI VII VIII IX X XI XIII XIV XV XVI 
Bpoxy 4.67 3.33 2.00 4.50 3.8O 3.86 4.50 4.00 3.98 4.59 5.00 5.00 5.00 3.5O 
Polyester 4.67 3.67 3.00 4.25 4.10 4.14 4.25 3.22 4.08 4.74 3.67 5.00 5.00 4.67 
Urethane 4.00 4.67 5.00 4.50 4.40 4.14 4.25 4.83 3.92 4.68 5.00 1.00 5.00 4.41 
Phenolic 4.83 3.67 5.00 4.50 4.40 4.41 4.25 4.33 4.42 4.13 5.00 5.00 3.67 4.50 
Silicone 4.83 2.6? 5.00 5.00 4.5O 5.00 4.5O 4.83 4.25 4.90 5.00 1 .00 5.00 4.33 
Amino 4.83 3.00 5.00 4.5O 5.00 5.00 5.00 4.83 4.58 4.98 5.00 5.00 5.00 4.67 
Casein 4.83 3.67 5.00 4.50 5.00 5.00 5.00 4.83 4.83 4.98 5.00 5.00 5.00 4.67 
Table 99.  Importance of fabricating and finishing by merged area 
Merged area 
Topic II III IV V VI VII VIII IX X XI xin XIV XV XVI 
Cementing 4.67 4.00 3.00 4.31 4.00 3.57 4.50 4.33 4.17 3.93 5.00 5.00 4.16 4.31 
Polishing 4.00 4.00 4.00 4.31 3.50 4.00 4.00 3.38 4.27 4.27 3.67 5.00 4.41 4.33 
Heat sealing 4.83 4.00 5.00 4.31 3.50 3.43 4.50 4.50 4.33 4.38 3.67 5.00 3.57 4.00 
Machining 4.83 4.00 3.00 4.63 2.50 3.71 5.00 3.55 4.08 3.89 5.00 5.00 4.50 4.00 
Welding 4.83 3.00 1 .90 3.81 3.40 4.28 4.00 3.78 3.67 4.78 5.00 5.00 4.84 4.33 
Sanding 4.16  4.00 4.00 4.12 3.90 3.57 3.50 4.67 4.00 4.78 3.67 5.00 4.41 4.83 
Dialectric heat 
sealing 4.83 4.33 5.00 4.25 3.50 4.00 5.00 4.67 4.17 4.79 5.00 5.00 4.50 5.00 
Se-wing 4.83 3.67 5.00 4.00 4.40 4.28 5.00 5.00 4.67 '4.83 4.33 5.00 4.50 4.67 
Table 100. Importance of automatic control systems by merged areas 
Topic II III IV V VI VII 
Merged area 
VIII IX X XI XIII XIV XV XVI 
Electrical 4.16 3.66 5.00 3.25 3.20 4.57 3.00 2.83 3.67 3.48 3.66 5.00 2.41 3.08 
Hydraulic 4.70 3.66 5.00 3.25 2.20 4.71 3.00 3.16 3.08 3.47 3.66 5.00 3.66 3.00 
Pneumatic 4.70 3.33 5.00 3.75 3.20 4.71 3.75 3.83 3.83 3.80 3.66 5.00 3.41 3.33 
Table 101. Importance of drafting by merged area 
Merged area 
Topic II III IV V VI VII VIII IX z XI XIII XIV XV XVI 
Blueprint reading 
3.50 4.00 1 .00 2.75 2.75 3.14 4.00 2.61 2.66 3.04 5.00 5.00 3.66 2.41 
Oblique drawing 4.83 4.66 1.00 4.08 3.30 5.00 5.00 3.77 3.83 4.65 5.00 5.00 4.83 4.33 
Sketching 3.50 4.66 1.00 3.83 2.20 3.85 4.00 5.00 3.33 3.40 5.00 5.00 4.60 3.41 
Isometric drawing 
4.66 4.66 1 .00 4.33 3.30 5.00 5.00 3.83 3.83 3.98 5.00 5.00 4.58 3.66 
Design 4.08 4.66 1 .00 4.33 3.30 5.00 5.00 3.83 3.83 3.98 5.00 5.00 4.58 3*66 
Perspective 4.33 4.66 1 .00 4.25 3.20 4.00 4.00 3.61 4.33 4.54 3.66 5.00 4.66 4.06 
Schematic 
drawing 4.83 3«66 1.00 4.25 3.20 4.42 5.00 3.61 3.33 4.37 5.00 5.00 4.75 3.83 
Sections 4.33 4.66 1 .00 4.56 2.60 4.00 5.00 3.83 3.91 3.79 5.00 5.00 4.66 4.00 
Orthographic 
projections 4.83 4.66 1.00 4.83 3.60 5.00 4.00 4.00 4.08 4.48 5.00 5.00 4.83 4.33 
Table 102. Importance of wood as a related industrial area by merged area 
Merged area 
Topic II III IV V VI VII VIII IX X XI XIII XIV XV XVI 
Patternmaking 3.33 4.00 2.00 4.75 2.6o 3.57 4.00 4.27 3.91 4.18 3,66 1 .00 4.66 2.83 
Lamination 3.66 4.33 2.00 4.00 4.20 4.38 4.2$ 4.5O 4.58 4.34 3.66 5.00 4.66 4.58 
Machine 
operations 4.83 4.66 2*00 3.5O 2.60 4.42 4.00 4.5O 3.9I 3.9O 3.90 5.00 5.00 4.00 
Table IO3. Importance of electricity as a related industrial area by merged area 
I'ferged area 
Topic II III IV V VI VII VIII IX X XI XIII XIV XV XVI 
A-C circuits 4.16 4.00 5.00 3.0? 3.80 4.42 3.00 3.5O 3.25 3.44 3.66 5.00 2.66 3.08 
D-C circuits 4.33 4.00 5.00 3.50 3.20 4.85 3.5O 3.6I 3.83 3.77 3.66 5.00 4.00 4.08 
Transistors 4.83 3.66 5.00 4.50 5.00 4.57 4.25 3.77 4.41 4.81 5.00 5.00 4.16 4.33 
Neon 4.83 4.00 5.00 4.75 5.00 4.42 4.00 4.11 4.58 4.94 5.00 5.00 4.94 4.08 
Table 104. Importance of metal as a related industrial area by merged area 
Topic II III IV V VI VII 
Merged area 
VIII IX X XI XIII XIV XV XVI 
Lathe 4.75 4.00 2.00 3.00 4.40 4.57 4.00 3.77 2.75 3.33 5.00 5.00 2.91 3.33 
Arc welding 4.60 3.25 2.00 3.00 3.66 4.42 3.50 4.22 3.06 4.20 5.00 5.00 4.00 2.50 
Milling 
machine 4.75 3.66 5.00 3.25 4.40 4.57 5.00 3.77 2.66 3.50 5.00 5.00 2,91 3.33 
Ozy-Act. 
welding 4.66 4.00 2.00 4.33 3.8O 4.50 4.66 3.09 4.44 3.66 5.00 4„00 3.66 
Precision 
grinding 4.75 3.33 2.00 3.75 4.40 5.00 5,00 3.50 3.08 3.88 4.00 5.00 3.16 4.33 
Shaper 4.75 4.00 5.00 4.25 4.44 4.57 5.00 3.66 3.00 4.40 5.00 5.00 3.16 4.33 
Heat treating 4.12 4.50 5.00 4.00 5.00 5.00 5.00 4.16 5.66 4.20 5.00 5.00 4ol6  4.00 
Inert gas 
welding 4.88 3.25 1 .00 5.00 4.50 4.57 5.00 4.55 3.16 4.90 5.00 5.00 4.00 4.25 
Founding 4.78 4.33 5.00 5.00 5.00 5.00 5.00 4.83 4.90 4.56 5.00 5.00 5.00 4.66 
Table IO5. Importance of printing and decorative trim processes by merged area 
Topic II III IV V VI VII 
Merged area 
VIII IX X XI XIII XIV XV XVI 
Hot stamping 4.83 4.33 5.00 4.50 3.60 3.27 4.50 3.66 4.08 4.84 5.00 5.00 3.66 4.00 
Silk screen 
printing 4.50 3.33 5.00 3,50 3.20 2.42 5.00 3.66 4.08 4.45 5.00 5.00 4.84 4.00 
Letter press 
printing 4.83 4.00 5.00 4.50 5.00 4.13 5.00 4.58 4.25 4.69 5.00 5.00 3.83 4.33 
Offset 
printing 4.63 4.33 5.00 3.50 5.00 4.71 5.00 4.11 4.83 4.94 5.00 5.00 4.83 4.16 
Chroming 4.83 4.33 5.00 4.50 5.00 4.14 5.00 4.50 4.75 4.90 5.00 5.00 4.83 4.00 
Table IO6. : Importance of communication skills by merged area 
Topic II III IV V VI VII 
Merged area 
VIII IX X XI XIII XIV XV XVI 
Speech 2.58 4.00 1 .00 3.33 2.50 2.71 2.50 3.22 3.16 3.37 3.66 5.00 2.66 2.91 
Grammar 3.50 4.00 1 .00 3.07 2.90 3.57 2.75 3.52 3.25 3.33 3.66 5.00 3.41 3.50 
Business 
correspondence 
4.75 3.66 1 .00 3.33 4.40 4.14 4.50 3.72 3.91 3.72 5.00 5.00 3.91 4.16 
Technical 
•writing 4.79 4.33 1 .00 3.83 4^ 60 3.28 4.50 3.88 3.71 4.05 5.00 5,00 4.51 3.83 
1 
Table 10?. Importance of productional analysis by merged area 
Topic II III IV V VI VII 
Merged area 
VIII IX X XI XIII XIV XV XVI 
Cost estimation 3«58 4.33 2. 00 3.58 2.60 3.71 2.50 3.47 2.08 4.05 5.00 1.00 3.66 3.41 
Plant layout 
and design 3.66 3.66 2. 00 4.07 3.10 4.28 3.75 3.86 3.08 4.00 5.00 1.00 4.16 3.66 
Time and motion 3*12 3.33 2. 00 4.33 2.20 3.00 3.25 3.69 2.66 3.26 5.00 1.00 3.91 3*66 
General 
business .^66 3.66 2. 00 3.66 3.40 4.00 3.00 3.80 4.00 4.37 5.00 2.00 4.66 4.00 
Quality control 3»0^  4.00 2. 00 3.83 1 .80 3.00 2.75 3.38 2.16 3.95 5.00 1.00 3.66 3.16 
Business law 4.66 4.00 2o 00 4.08 4.80 4.14 5.00 3.88 4.25 4.36 5.00 1.00 4.83 4.00 
Contracts 4.70 4.00 2, 00 3.83 4.50 4.00 3.75 3.86 4.41 4.87 5.00 1 .00 4.91 4.16 
Patents 4.83 4.33 2. 00 3.67 5.00 4.85 4.50 4.02 4.50 4.93 5.00 1 .00 4.91 4.00 
Table 108. Importance of social science by merged area 
Topic II III IV V VI VII 
Merged area 
VIII IX X XI XIII XIV XV XVI 
Business 
economic s 4,66 3.33 3.00 3.33 3.40 4.14 3.29 3.63 3.75 4.82 5.00 5*00 4.66 4.16 
Sociology 4.79 4.00 3.00 4.83 4.20 5.00 4.20 4.02 4.41 4.77 3.66 5.00 4.81 4.66 
Psychology 4.12 3.66 3.00 3.57 4.20 4.85 3.25 4.02 4.50 4.19 3*66 5*00 4.91 4.33 
Table IO9. Importance of mathematics by merged area 
Topic II III rv V VI VII 
Merged area 
VIII IX X XI XIII XIV XV XVI 
General 
mathematics 3.70 4.00 1.00 3*66 2.60 2.55 2.25 2.94 2.41 2.88 3.66 4.00 2.83 3.16 
Algebra 4.79 4.00 1.00 3.50 3.50 4.14 3.25 3.52 3.16 3.38 5.00 5.00 4.00 2.66 
Analytical 
geometry 4.77 4.66 1.00 4.25 3.70 4.85 4.75 3.69 3.75 4.12 5.00 5.00 3*83 3.50 
Statistics 4.70 3.66 5.00 3.83 3.80 4.85 4.25 4.02 4.33 4.77 5.00 5.00 4.91 4.00 
Data 
processing 4.77 4.66 5.00 4.08 4.00 4.85 4.25 4.13 4.16 4.52 5.00 5.00 5.00 4.33 
Calculus 4.78 4.33 1.00 4.50 4.60 4.99 4.25 4.13 4.58 4.77 5.00 5.00 4.84 4.66 
Table 110, Importance of sciences by merged area 
Merged area 
Topic II III IV V VI VII VIII IX X XI XIII XIV XV XVI 
Mechanical physics 4.70 4.00 1.00 4.00 4.00 4.14 3.50 3.94 3.33 4.01 3.66 5.00 5.00 4.66 
General chemistry 4.66 4.00 1.00 4.00 3.9O 4.42 4.00 3.66 3.9I 4.41 5.00 5.00 4.91 4.00 
General physics 4.66 4.60 1.00 4.00 3.8O 4.71 4.00 3.77 4.08 4.40 5.00 5.00 4.85 3.51 
Elementary physics ' 4.79 3.66 1.00 4.00 4.20 4.5I 2.5O 3.94 4.16 4.44 5.00 5.00 5.00 4.5O 
Inorganic chemistry 4.79 4.33 1.00 4.25 3.90 5.00 4.00 3.94 4.08 4.63 5.00 5.00 4.91 4.16 
Organic chemistry 4.79 4.66 1.00 4.00 4.50 5.00 4.00 4.27 3.91 4.55 5.00 5.00 4.91 4.66 
Optics 4.79 4.00 3.00 4.50 4.60 4.85 4.75 4.27 4.25 4.90 5.00 5.00 5.00 4.66 
Quantitative chemistry 4.79 4.33 1.00 4.5O 5.00 5.00 4.75 4.27 4.66 4.72 5.00 5.00 5.00 4.33 
Table 111. Importance of other courses by merged area 
Topic II III IV V VI VII 
Merged area 
VIII IX X XI XIII XIV XV XVI 
Safety 
education 3.50 3.66 3.00 3.00 2.16 4.00 2.40 3.00 2.75 3.77 5.00 5.00 3.00 3.12 
Health 
education 3.44 3.66 3.00 3.42 3.00 4.57 3.8O 3.66 3.91 4.31 5.00 5.00 3.50 3.87 
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completing the questionnaire were presented in Tables 28 through 111. 
In an effort to provide a more complete picture, the production processes 
were presented in Tables 112 through 129 by only those industries actually 
employing the specific production process. 
The information in Table 112 showed the average rating of molding 
as a production process for those industries whose principle production 
was molding by the size of industry. The industries which employed be­
tween 501 and 1000 employees gave injection molding the lowest rating 
with an average of 1.50. Injection molding was given the lowest rating 
of any of the other molding processes when considered as a whole by size 
of industry. 
Table 112. Diportance of molding by industries whose principle 
production process was molding by size of industry 
Number of employees 
1- 21- 51 - 101- 251- 501 over 
Topic 20 50 100 250 500 1000 1000 
Transfer molding 3.60 4.57 4.25 3.00 5.00 3.00 2.75 
Blow molding 4.00 4.14 5.00 4.33 4.00 4.75 4.25 
Injection molding 3.26 4.14 4.00 3.00 3.00 1.50 2.25 
Extrusion 4.20 4.42 2.75 3.00 5.00 3.50 3.25 
Compression molding 3.26 4.00 3.75 1.66 4.00 3.50 2.75 
Calendering 4.93 4.57 5.00 4.66 4.60 5.00 4.00 
Gold molding 4.40 4.57 4.75 4.66 4.40 5.00 4.00 
High pressure lamination 4.12 4.57 4.50 4.66 3.60 5.00 4.00 
N 15 7 4 3 5 4 4 
Reinforcing Figures in Table 113 revealed the average rating of 
reinforcing (fiberglass) processes by those industries which indicated 
that it was one of their major processes. None of the size categories 
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Table 113» Importance of reinforcing by plastic reinforcers by size of 
industry 
Number of employees 
1- 21- 51- 101- 251- 501- over 
Topic 20 50 100 250 500 1000 1000 
Open mold 2.00 2.66 2.33 3.00 2.00 5.00 2.00 
Closed mold 3.69 3.00 5.00 3.00 3.33 2.5O 2.00 
N 13 3 3 1 3 3 1 
gave an average rating of 1.00 or very important to the reinforcing 
processes, although five of the seven categories rated open mold rein­
forcing as important. 0n]y two of the seven categories considered closed 
molding as important. 
Coating Illustrated in Table 114 was the average rating of the 
coating processes by size of industry by those industries which indicated 
coating as one of their major production processes. A search of the 
table revealed that no industry employing 5I to 100 employees considered 
coating as one of their major production processes. Further analysis of 
the table indicated that none of the average ratings of the coating 
processes were rated above 2.00 or important. 
Table 114. Importance of coating by plastic coaters by size of industry 
Number of employees 
1- 21- 51- 101- 251- 501- over 
Topic 20 50 100 250 500 1000 1000 
Dip coating 4.14 4.16 - 4.00 2.50 3.50 2.00 
Fluidized bed coating 4.42 3.50 - 3.00 4.50 3.50 3.00 
Barrier coating 4.71 2.66 - 4.00 3.50 2.50 4.00 
Spread coating 4.42 3.50 - 5.00 4.00 5.00 5.00 
N 7 6 0 1 2 2 1 
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Thermoforming Data in Table 115 showed the average ratings of 
thermoforming processes by those industries which indicated that thermo-
forming was one of their production processeso A search of the table 
revealed that all size categories were represented by the thermoforming 
processes, with the greatest representation in the category of 1-20 em­
ployees with 11 industries reporting and the smallest representation was 
in the category of 101-250 employees with two industries reporting. 
Vacuum forming was ranked very important by four of the seven size 
categories. 
Table 115» Importance of thermoforming by plastic thermoformers by 
size of industry 
Number of employees 
• 1- 21- 51- 101- 251- 501- over 
Topic 20 50 100 250 500 1000 1000 
Vacuum forming 2.72 1.80 1.33 4.00 1.66 2.66 1.33 
Vacuum snap-back forming 4.18 3.60 3.33 4.00 3.66 4.00 1.33 
Pressure forming 2.90 4.60 3.33 3.00 4.33 2.33 3.66 
Drape forming 4.09 3.40 4.33 4.50 4.33 3.33 3.00 
Blow forming 3.72 4.60 4.33 4.50 4.33 3.00 3.33 
Plug and ring forming 4.00 4.60 3.66 4.50 4.33 3.00 3.33 
N 11 5 3 2 3 3 3 
Foaming The average rating of the foaming processes by size of 
industry by those industries that indicated that foaming was one of their 
major production processes was shown in Table 116, A search of the table 
revealed that all size categories were represented by the foaming 
processes, although industries employing 51-100, 101-250, and those em­
ploying over 1 ,000 had, only one industry reporting in each category. 
Several processes reported an average rating of 1.00 or very important. 
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Table 116» Importance of foaming by plastic foamers by size of indusrtiy 
Number of employees 
1- 21- 51- 101- 251- 501- over 
Topic 20 50 100 250 500 1000 1000 
Foam in place 3.14 2.83 1.00 1.00 2.50 3.50 1.00 
Steam chest 4.28 4.16 5.00 5.00 3.00 4.00 4.00 
Block molding 3.85 3.33 5.00 5.00 3.00 4.50 4.00 
Continuous slab process 4.57 4.16 5.00 1.00 3.00 4.50 4.00 
Autoclave 4.85 3.83 5.00 4.00 3.00 4.50 3.00 
Steam probe 4.71 4.16 5.00 5.00 3.00 4.50 3.00 
7 6 1 1 2 2 1 
but it was noted that these ratings fell in the categories which had only 
one industry reporting. 
Casting The data in Table 117 showed the average rating given 
casting processes by size of industry by those industries whose major 
production process was casting. Examination of the table revealed no 
established pattern. The only casting processes receiving a 1.00 or 
very important rating were slush casting and rotational casting by in­
dustries ranging in size from 101-250 employees. 
Table 11?. Importance of casting by plastic casters by size of industry 
dumber of employees 
1 - 21 - 5^  ~ 101 - 251 — 5^  ^- over 
Topic 20 50 100 250 500 1000 1000 
Simple casting 2.00 3.00 5.00 5.00 3.00 3.66 3.00 
Slush casting 3.00 4.00 5.00 1.00 5.00 3.66 2.50 
Rotational casting 4.00 4.40 5.00 1.00 4.00 4.33 2.50 
Encapsulating 5.00 4.00 5.00 4.00 3.00 3.66 3.50 
Dip casting 5.00 4.80 5.00 4.00 3.00 3.66 4.00 
Enbedment 5.00 4.40 5.00 4.00 2.00 5.00 3.50 
N 4 5 1 1 1 3 2 
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Importance of production processes by merged area 
Molding The data in Table 118 showed the average rating 
given to the various molding processes by merged areas by those industries 
which indicated that molding was one of their principle production 
processes. Injection molding received the lowest rating of the molding 
processes. Merged area XIV rated transfer molding, blow molding, extru­
sion and high pressure lamination as very important. 
Table 118. Importance of molding by industries whose principle production 
process was molding by merged area 
In­ Compres­ Calen­ Cold High 
Merged Transfer Blow jection Extru­ sion dering mold. pres. 
area molding Molding molding sion molding lam. N 
II 5.00 5.00 1.00 3.00 3.00 5.00 5.00 3.50 2 
III 4.50 4,50 4.00 4.50 4.00 3.50 3.00 2.50 2 
IV - - -
- - -
-
- -
V 4.00 4.00 2.00 5.00 4.00 5.00 5.00 5.00 3 
VI 5.00 3.50 5.00 5.00 5.00 5.00 5.00 5.00 2 
VII 3.75 2.75 2.50 4.50 3.75 4.75 4.75 4.75 4 
VIII 5.00 5.00 3.00 4.00 3.66 5.00 5,00 5.00 3 
IX 3.00 4.50 1.00 2.50 4.00 5.00 5.00 5.00 2 
X 3.28 4.71 3.00 4.00 3.71 5.00 4.85 4.14 7 
XI 3.28 4.71 3.00 4.00 2.85 4.57 4.14 3.42 7 
XIII 1.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 1 
XIV 1.00 1.00 5.00 1.00 5.00 5.00 2.00 1.00 1 
XV 5.00 5.00 2.66 3.66 2.66 5.00 5.00 5.00 3 
XVI 4.00 4.60 2.40 3.20 3.20 4.20 4.00 5.00 5 
Thermoforming The data in Table 120 showed the average 
rating of the thermoforming processes by those industries which rated 
thermoforming was one of their major production processes. Twelve of 
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Table 11$. Importance of reinforcing hj plastic reinforcers by merged 
area 
Merged area Open mold Closed mold N 
II 2.00 4.00 2 
III 1.66 3.66 3 
IV 3.00 3.00 1 
V 1.00 5.00 1 
VI 1.66 5.00 3 
VII 2.00 5.00 1 
VIII 3.00 1.50 2 
H 2.50 5.00 2 
X 2.80 2.80 5 
XI 2.66 3.00 3 
XII - - 0 
xin - - 0 
XIV - - u 
XV 1.00 5.00 1 
XVI 3.00 3.00 2 
Table 120. Importance of thermoforming by plastic therraoformers by 
merged area 
Merged 
area 
Vacuum 
forming 
Vacuum 
snap-back Pressure 
forming forming 
Drape Blow 
forming forming 
Plug and 
ring forming N 
II 1. ,00 5.00 3.00 5.00 5.00 5.00 2 
III 3.00 3.00 3.00 3.00 3.00 3.00 1 
IV - - - — — - 0 
V 3.00 3.00 3.00 3.00 3.00 1.00 2 
VI 2. ,00 3.50 5.00 2.00 3.50 5.00 2 
VII 1. 33 4.33 4.00 5.00 4.33 2.66 3 
VIII 5. ,00 5.00 2.00 5.00 5.00 5.00 1 
IX 2. ,00 4.00 3.50 4.00 4.00 4.00 2 
X 1. ,80 2.80 2.60 2.60 2.80 2.20 5 
XI 2. ,20 3.60 3.80 3.80 4.40 4.40 5 
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Table 120. (continued) 
Vacuum 
Merged Vacuum snap-back Pressure Drape Blow Plug and 
area forming forming forming forming forming ring forming N 
XIII 1 .00 5.00 5.00 5.00 5.00 5.00 1 
XIV mm mm — — — — Q 
XV 5.UO 5.00 1.00 5.00 5.00 5.00 1 
XVI 2.00 3.20 3.60 4.60 4.00 4.60 5 
the 16 merged areas were represented in the table. Areas X, XI, and XVI 
each contained five industries that considered thermoforming as one of 
their major production processes. Thirty of the 96 plastic industries 
regarded thermoforming as one of their major production processes. 
Coating Figures in Table 121 showed the average rating of 
the coating processes by merged area by those industries indicating that 
coating was one of their major production processes. Seven of the 16 
merged areas were represented in the table. Area X had the greatest 
number of industries reporting coating as one of their major production 
processes, with a total of four responding industries. Merged areas V, 
VIII, XI, and XVI each had only one industry rating coating as one of 
their major production processes. 
Table 121. Importance of coating by plastic coaters by merged area 
Merged Fluidized Barrier Spread 
area Dip coating bed coating coating coating N 
II — — — — 0 
III 4.00 4.00 2.00 3.00 2 
XV — — — — 0 
V 3.00 5.00 5.00 5.00 1 
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Table 121. (continued) 
Merged area Fluidized Barrier Spread 
Dip coating bed coating coating coating N 
VI 3.50 3.50 2o50 3.50 2 
VII 3.66 3*66 5.00 5.00 3 
VIII 5.00 5.00 1.00 1.00 1 
IX 4.00 4.00 2.66 5.00 3 
X 3.25 3.00 3.75 4.50 4 
XI 5.00 5.00 5.00 5.00 1 
XIII -
-
- - 0 
XIV 
-
-
-
- 0 
XV - - - 0 
XVI 4.00 4.00 5.00 3.66 1 
Foaming Information in Table 122 listed the average rating 
by merged area by those industries which rated foaming as one of their 
major production processes. Tm of the 16 merged areas were represented 
in the table. Areas X, II, and XVI contained the most responding indus­
tries rating coating as one of their major production processes with 5» 
4, and 3 respectively. Areas X and II rated foam in place as important 
with an average rating of 2.20 and 2.25 respectively. 
Table 122. Importance of foaming by plastic foaraers by merged areas 
Foam Continuous 
Merged in Steam Block process Steam 
area place chest molding slab Autoclave probe N 
II 2.25 3.75 3.75 4.60 3.75 4.50 4 
III 2.00 2.00 2.00 2.00 2.00 2.00 1 
IV - - - - - - 0. 
V 3.00 5.00 5.00 5.00 4.00 5.00 2 
VI 3.00 5.00 1.00 2.00 2.00 2.00 1 
VII 1.00 5.00 5.00 5oOO 5.00 5.00 1 
VIII 5.00 5.00 1.00 5.00 5.00 5.00 1 
IX 4.00 3.00 4.00 4.00 4.00 4.00 1 
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Table 122. (continued) 
Foam Continuous 
Merged in Steam Block process Steam 
area place chest molding slab Autoclave probe N 
X 2.20 4.20 4.00 3.20 4.20 4.00 5 
XI 2.00 5.00 5.00 5.00 5.00 5.00 1 
XIII .. - —, - - - 0 
XIV - •*> «m, - - - 0 
XV » - - - - 0 
XVI 3.66 5.00 4.33 5.00 5.00 5.00 3 
Casting The data in Table 123 revealed the average rating 
by merged areas for industries indicating that casting was one of their 
major production processes. It was noted in the table that only eight of 
the merged areas contained industries that indicated that casting was one 
of their major production processes. Area X contained the greatest number 
(5) of industries which reported casting as a major production process. 
Areas III, VIII, and XIII each had only one industry reporting the casting 
processes as one of their major production processes. 
Table 123. Importance of casting by plastic casters by merged areas 
Merged Simple Slush Rotational Dip Enbed-
area casting casting casting Encapsulating coating ment N 
II 0 
III 3.00 5.00 4.00 3.00 3.00 2.00 1 
IV - - - - - - 0 
V 5.00 5.00 3.00 4.00 5.00 5.00 2 
VI - ** - - - - 0 
VII - - - - - - 0 
VIII 1.00 5.00 5.00 5.00 5.00 5.00 1 
IX 4.00 5.00 5.00 3.00 5.00 5.00 2 
X 2.20 2.60 3.00 4.75 3.20 3.8O 5 
XI 3.66 4.00 4.66 4.00 4.66 4.66 3 
XIII 1.00 1.00 5.00 5.00 5.00 5.00 1 
XIV - - - - — - 0 
XV — M - - - 0 
XVI 3.00 1.50 3.50 5.00 5o00 5.00 2 
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Importance of production processes by product manufactured 
Molding The data in Table 124 indicated that transfer 
molding was rated as very important by those industries classified by 
the SIC as being manufacturers of professional, scientific and con­
trolling instruments. Injection molding and blow molding were rated as 
important by those industries producing a product classified as stone, 
clay and glass products. 
Reinforcing The average rating by product manufactured by 
those industries that indicated that reinforcing was one of their major 
production processes was shovin in Table 125» Rubber and miscellaneous 
plastic products were represented by eight industries in the table, while 
miscellaneous manufacturing industries were represented by six industries. 
Open mold received two average ratings of very important and two im­
portant ratings. Closed mold did not receive any very important ratings, 
but it did receive two important average ratings. 
Thermoforming Figures in Table 126 revealed the average 
rating by product manufactured by those industries indicating thermo­
forming as one of their major production processes. Rubber and miscel­
laneous plastic products and miscellaneous manufacturing industries had 
the greatest number of industries represented with 13 and five industries 
respectively. Vacuum forming received the greatest number of 1.00 or 
very important ratings with a total of six. 
Coating The average rating of coating by industries in­
dicating that coating was one of their major production processes by 
product manufactured was given in Table 127» Rubber and miscellaneous 
plastic products were represented in the table by seven industries» A 
Table 124. Importance of molding by industries whose principle production proc ess was molding 
by product manufactured 
Transfer Blow Injection Compr ession 
Product classification molding molding .molding Extrusion moldi ng Calendering 
Paper and allied products 5.00 4.33 5.00 2.66 3*66 2.66 
Chemicals and allied products 2.50 4.00 3.50 2,50 3.50 4.50 
Rubber and misc. plastic 
4.61 product s 3.84 2.30 3-53 3.15 4.61 
Stone, clay and glass products 5.00 2.00 2.00 5.00 5.00 5.00 
Machinery except electrical 4.33 3.33 2.66 5.00 3.33 5.00 
Electrical machinery, equipment 
3*66 and supplies 4.83 1.66 4.66 3*66 5*00 
Transportation equipment 3.00 2.50 5.00 5.00 4.50 5.00 
Professional, scientific, and 
controlling instruments 1.00 2.50 3.00 4.50 4.00 5.00 
Misc. manufacturing 4.20 4.20 2.90 4.00 3.30 4.50 
Table 124, (continued) 
Cold molding High pressure moldi ng N 
26 Paper and allied 5.00 3.00 3 
28 Chemicals and allied 4.00 4.50 2 
30 Rubber and misc. 4.84 4.30 13 
32 Stone, clay and glass 5.00 5.00 1 
35 Machinery except electrical 5.00 5.00 1 
36 Electrical mach., equip., and supplies 5«00 4.66 6 
37 Transportation equipment i 4.50 5.00 2 
38 Professional, scientific and controlling 5«00 5.00 2 
39 Mise. manufacturing 3.60 4.00 10 
Table I25. Importance of reinforcing by plastic reinforcers by product manufactured 
Product classification Open mold Closed mold N 
24- Lumber and wood products 5.00 2.00 1 
28 Chemical and allied products 4.00 4.00 2 
30 Rubber and misc. plastic products 2.37 3.12 8 
35 Machinery except electrical 1.33 5.00 3 
36 Electrical machinery, equipment and supplies 3.50 2.50 2 
37 Transportation equipment 1.33 3.33 3 
39 Miscellaneous manufacturing industries 1.83 4.00 6 
Table 126. Importance of thermoforming as rated by plastic thermoforraers by product manufactured 
Product classification 
Vacuum 
forming 
Vacuum 
snap-back, 
forming' 
Pressure 
forming 
Drape 
forming 
Blow 
forming 
Plug and 
ring 
forming 
N 
24 Lumber and wood products 5.00 5.00 2.00 5.00 5.00 5.00 1 
26 Paper and allied products 5.00 5.00 3.00 5.00 5.00 5.00 1 
28 Chemical and allied products 2.50 2.50 3.50 5.00 4.50 4.50 2 
30 Rubber and mise, plastic 
products 2.38 3.51 3.46 3.84 4.30 4.23 13 
32 Stone, clay and glass products 
1.00 5.00 5.00 5.00 5.00 5.00 1 
34 Fabricated metal products 1.00 5.00 3.00 2.00 1.00 1.00 1 
35 Machinery except electrical 1 ,00 5.00 5.00 5.00 5.00 5.00 1 
36 Electrical machinery, equip­
ment and supplies 1.00 1.00 3.00 1.00 3.00 2.00 1 
37 'Transportation equipment 3.00 5.00 5.00 ! 3.50 3.50 5.00 2 
38 Professional, scientific 
and controlling instruments 
1.50 4.00 3.50 4.00 4.00 4.00 2 
39 Miscellaneous manufacturing 
industries 1.80 3.00 2.40 3.80 2.80 2.80 5 
Table 12?. Importance of coating by plastic coaters by product manufactured 
Product classification Dip coating 
Fluidized bed 
coating 
Barrier 
coating 
Spread 
coating N 
28 Chemical and allied products 4.00 
30 Rubber and miscellaneous plas'bic 
products 3*57 
32 Stone, clay and glass products 1.00 
34 Fabricated metal products 1.00 
37 Transportation equipment $.00 
38 Professional, scientific and 
controlling instruments 3*00 
39 Miscellaneous manufacturing 
industries 4.80 
3.00 
5.00 
5.00 
1.00 
5.00 
2.00 
4.00 
4.00 
5.00 
5.00 
5.00 
3.50 
5.00 
3.40 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
3.00 
1 
7 
il 
' 1 
2 
1 
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search of the table revealed that miscellaneous manufacturing industries 
were representing by five industries. 
Foaming A search of Table 128 disclosed the importance of 
foaming by product manufactured by those industries that indicated foaming 
was one of their major production processes. Seven industries with a 
product classification of miscellaneous manufacturing industries were 
found to consider foaming as their major production process. 
Casting Information in Table 129 illustrated the average 
rating of casting by product manufactured by those industries which 
considered casting their major production process. Miscellaneous manu­
facturing industries had five industries rating casting as one of the 
major production processes. Slush casting and simple casting each 
received three average 1.00 ratings; while rotational and dip casting 
each received one average rating of 1.00 or very important. 
Table 128. Importance of foaming by plastic foamers by product manufactured 
Foam in 
Product classification place 
Steam 
chest 
Block 
molding 
Continuous 
slab 
process Autoclave 
Steam 
probe N 
28 Chemical and allied products 1 .00 5.00 5.00 1 .00 5.00 5.00 1 
30 Rubber and misc. plastic 
products 3.85 3.85 3.57 4.14 4.28 4.28 7 
34 Fabricated metal products 3.00 5.00 5.00 5.00 5.00 5.00 1 
35 Transportation equipment 1.00 5.00 5.00 5.00 5.00 5.00 1 
36 Electrical machinery, equip­
ment and supplies 1 .00 4.00 5.00 5.00 3.00 3.00 1 
37 Transportation equipment 2.33 4.33 4.33 4.00 4.33 4.33 3 
38 Professional, scientific and 
controlling instruments 4.00 3.00 4.00 4.00 4.00 4,00 1 
39 Miscellaneous manufacturing 
industries 3.40 4.60 3.20 4.40 4.00 4,40 5 
Table 129. Importance of cadting by plastic casters by product manufactured 
Product classification 
Simple 
casting 
Slush 
casting 
Rotational 
casting Enc ap sulating 
Dip 
casting Enbedment N 
28 Chemical and allied products 5.00 1.00 1.00 4.00 4.00 4.00 1 
30 Rubber and misc. plastic 
products 3.50 3.00 3.50 4.25 4.25 4.25 4 
34 Fabricated metal products 1 .00 1.00 3.00 5.00 1.00 5.00 1 
35 Transportation equipment 1 .00 1.00 5.00 5.00 5.00 5.00 1 
36 Electrical machinery, equip­
ment and supplies 3.00 4.00 4.00 2.50 4.00 3.50 2 
37 Transportation equipment 1 .oq 5.00 5.00 5.00 5.00 5oOO 1 
38 Professional, scientific 
and controlling instruments 3.00 3.00 5.00 3.50 5.00 5.00 2 
39 Miscellaneous manufacturing 
industries 3.80 5.00 4.00 4.20 4.60 4.40 5 
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DISCUSSION 
Technical and vocational education programs are now in operation in 
all of the newly created area vocational schools in Iowa. However, the 
establishment of area vocational schools in accordance with Senate File 
550 is only the beginning. If the area schools are to fulfill the 
occupational needs of industry, considerable research must be conducted 
to insure the continuous success of the area schools. This study will 
provide some of the needed information relative to the specific needs 
of the plastic industries for manpower training. Research has become 
a necessity due to new chemical formulations for plastics combined with 
changing processes and techniques. This and future studies will provide 
a valid and reliable criterion upon which to implement plastic programs 
in the Iowa area schools. 
The response by representatives of the plastic industries to the 
study reflected the need for educational programs in this type of 
manufacturing. 
The industries composing the plastic manufacturing and fabricating 
firms were very diverse in size, processes, products manufactured, and 
location mthin the state. The industries employing from 1-20 persons 
had the greatest representation and were dispersed in all of the merged 
areas of the state with the exception of areas I and XII. 
The largest plastic industries were located in the areas of the 
state with the greatest population concentration. The size of the 
industry alone did not determine if the company had a need for skilled, 
viorkers, for nearly all of the industries, regardless of size, product 
manufactured, or geographic location indicated that there was a need for 
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skilled workers. 
The industries in the rubber and miscellaneous plastic product 
classification had the greatest representation when they were considered 
by the product manufactured. 
The majority of the respondents to the questionnaire in the survey 
were either company presidents, vice presidents, owners, secretary-
treasurers, secretaries, or purchasing agents. 
Most of the representatives of the plastic companies contacted by 
personal interviews were aware of the area schools, but had not con­
sidered. them as a potential source of skilled plastic workers. The 
questionnaire indicated that few of the industries hired personnel for 
their plastic departments from technical schools at this time. In-company 
training was indicated by the majority of the industries as the primary 
source of skilled workers in the Iowa firms, regardless of the size of 
the industry. In the case of highly skilled personnel, many industries 
indicated that they relied upon recruiting employees from other larger 
companies. A high percentage of the companies interviewed indicated 
that they were hopeful that adequately trained skilled plastic workers 
could eventually be hired from technical schools. This appeared to be 
one reason for the high rate of response to the questionnaire and the 
cordial reception the interviewer received when personel contact was made 
with the representative-industries. 
Fifty-four of the industries which responded to the questionnaire 
indicated that they did not employ skilled workers even though the firms 
were listed as having an SIC number which indicated that they were plastic 
manufacturers. The response from these companies stated that they were 
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companies which assembled plastic component parts and the parts were 
produced by other companies. Because the scope of this study was limited 
to industries manufacturing and fabricating with plastic materials, they 
were not included in the final tabulation. It must be realized that such 
industries are potential employers of skilled plastic workers in the 
future, if ample numbers of skilled plastic workers are made available 
through training programs. 
A concern expressed by several of the firms interviewed was the 
source and capabilities of personnel to teach in the field of plastics 
in the area schools. Management personnel stated that if a person was 
qualified to teach plastics he would be a valuable asset to industry and 
area schools would be unable to compete with private enterprise in terms 
of salary. The greatest concern relative to securing teachers was ex­
pressed in the area of mold makers. The industry described the mold 
makers as a highly skilled tool and die maker with a background in 
plastics. 
The study indicated that the Iowa plastic industries are extremely 
diverse and that one type of training program would not meet the needs 
of the entire industry. Skilled workers trained in depth in one or two 
of the major production processes were preferred by the representatives 
of the plastic industries. 
The responses to the questionnaire were tabulated by merged area, 
size of industry, and product manufactured. The author felt that a 
tabulation of the results in several ways would reveal any similarities 
which existed between the various variables even though a great diversity 
existed in processes and materials used by the responding industries. 
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The production processes were also presented as to the relative importance 
of the various processes by the industries that indicated that they used 
the ^ ecific processes. The author believed that this type of tabula­
tion revealed the importance of various processes, materials, related 
industrial areas, and general education for the entire industry as a whole 
and by the specific classifications. 
The study revealed that regardless of the specific processes used, 
the importance of general education was quite consistent regardless of 
the product manufactured, size of industry, or merged area represented. 
Several major companies indicated to the interviewer that one of 
the greatest problems for the companies was orienting the employee to 
his role in industry. According to the employers, the potential workers 
in Iowa are above average in comparison to employees in population con­
centration centers in other parts of the country. The problem does 
exist because employees fail to realize that capital investment and 
profit are dependent upon machine utilization. The management personnel 
indicated that some form of industrial instruction is needed in this 
problem area. One person interviewed stated that occupational training 
should include "employee ethics". The purpose of this type of course 
would be to reduce the number of persons quitting their jobs on Friday 
night and not reporting for"work on Monday without notifying the company 
of their intention. 
Although the processes and materials used by the plastic industry 
did vary greatly, one general concern expressed in the form of a written 
comment on the returned questionnaire was, "Where can we get competent 
skilled plastic workers?" 
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The majority of the companies indicated that short courses in the 
area of their major production process would be of great value for the 
training and retraining of workers. It was indicated that short courses 
would be useful to both management and the skilled workers already em­
ployed. Several company spokesmen stated that the technological changes 
in the plastic industry are so rapid and revolutionary that it is dif­
ficult to keep abreast with the new materials and processes by means of 
trade journals and conventions. 
To meet increased production costs and to remain competitive, em­
ployers stressed, the necessity of implementing the latest production 
processes and materials whenever it is practical and feasible for a 
particular product. 
Marçr companies included in the study indicated that their growth 
potential was limited only by the availability of competent workers 
knowledgeable in plastics. A large portion of those companies which 
limited their manufacturing to one process or material stated that they 
would expand their operation to additional lines if skilled workers were 
available in the areas of specialization. 
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SUMMARY MD CONCLUSIONS 
Due to technological changes in society the employment needs o f  the 
state and nation are great in the area of skilled personnel. The crucial 
need for skilled and technical workers has resulted in the passage of 
legislation to provide the necessary financial support for area voca­
tional and technical schools in Iowa. 
In an effort to meet the specific needs of the rapidly expanding and 
emerging plastic industry in Iowa, this study was conducted to ascertain 
the specific needs of the industry for skilled and technical workers to 
develop training programs in the merged area schools. Through the 
cooperative effort of the Iowa State Department of Public Instruction, 
Division of Vocational Education, and Iowa State University, funds were 
provided to conduct this study. 
To derive the information needed to establish training programs in 
the area of plastic, the objectives of the study were as follows; 
1. To identify Iowa plastic industries. 
2. To identify the employee training needs of all Iowa plastic 
industries. 
a. To ascertain the skills and knowledge desired of prospective 
employees by Iowa industries. 
b. To categorize employee training needs for each area school 
district according to the number of skilled workers needed 
and specific skills required. 
3. To ascertain the number of trained and skilled employees needed 
at the present time and in the next five years. 
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4. To ascertain the present sources of plastic workers being 
hired by the Iowa industries. 
5. To ascertain the extent and type of inservice training being 
conducted by the Iowa plastic industries» 
6. To ascertain the production processes used by the various 
plastic industries in Iowa. 
7. To ascertain the production materials used by the Iowa plastic 
industries and the types of products for which they are used. 
8. To ascertain the extent of use of various processes as indicated 
by the Iowa plastic industries. 
9. To draw some implications for the development of instructional 
programs. 
The objectives of the study were fulfilled by means of a mailed 
questionnaire to all industries which manufactured or fabricated with 
plastic materials. The final list of firms was compiled from the Iowa 
Manufacturers Directory, the Center for Industrial Research and Service, 
telephone directories, and plastic supply firms. A double postal card 
questionnaire was addressed to 314 firms. The purpose of the postal 
card questionnaire was to determine if the manufacturing firms should 
be included in the survey. If the response to one or both of the 
questions asked was "yes," the firm was included in the final population 
and received the main questionnaire. Ninety-six industries which manu­
factured or fabricated with plastic materials responded to the final 
questionnaire. Twenty-seven industries representative of the various 
plastic processes and different sized industries were contacted for 
personal interviews to serve in an advisory capacity. 
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The plastic industries in this study employed a total of 28,252 
persons, of which 2,122 were regarded skilled plastic workers as of 
January 1, 1968. The category of one to 20 employees had the greatest 
representation in the study, with kZ industires or 43.7 percent of the 
respondents. 
Merged areas X and XI had the greatest number of plastic industries 
with each area reporting 12 and 20 respectively, or 33 percent of the 
industries represented in the study. Approximately 56 percent of the 
industries manufactured products in two Standard Industrial Classifica­
tions. The classifications were "rubber and miscellaneous plastic 
products" and "miscellaneous manufacturing industries". Of the re­
sponding industries, 30.2 percent were located in three counties. 
In-company training was indicated as the main source of skilled 
workers by the plastic industries. In-company training was checked as 
the major source of workers by 75 percent of the industries. The second 
most frequently indicated source of workers was other companies with 
33.3 percent of the respondents listing it as a source of skilled 
workers. 
On the job training was listed as the most frequently used in-company 
training technique with 68 of the respondents indicating it as their 
first choice. Apprenticeship training was used by 15*5 percent of the 
industries to train tool and die workers and machinists. 
A wide variety of terms were used by the plastic industries to 
describe personnel who performed skilled operations related to plastic 
manufacturing and fabricating. Operator was the most frequently used 
term to describe skilled plastic workers and was used by 30 of the 
163 
respondents. 
The total number of persons employed by the plastic industries on 
January 1, I968, numbered 28,252» The industry employed 2,122 skilled 
plastic workers on the same date. 
Those industries which indicated that molding was their major 
production process showed the greatest need for additional skilled 
plastic workers. A total of 285' additional employees will be needed 
by those industries whose major production process was listed as molding 
by 1969. Casting as a production process ranked second in terms of the 
number of employees as of January 1, 1968. However, thermoforming 
showed a projected need by I969 of 87 additional skilled workers as 
compared with casting with a need of five additional skilled workers. 
It was estimated that 3»287 additional employees would be needed 
by the entire industry by January 1, I969. 
The results of the survey revealed that industries employing 
between 251 and 5OO persons employed the greatest number of skilled 
plastic workers. However, industries employing over 1000 workers 
anticipated a need for IO5 skilled workers in the molding processes 
by 1969. Industries which employed between 251 and 500 employees 
anticipated a need for only 71 additional workers. 
A total of 112 additional employees was expected to be needed by 
those industries whose major product classification was "rubber and 
miscellaneous plastic products" by January 1, 1969° 
Merged area X had the most skilled plastic workers employed in 
1968 with 804 reported as employed in this area. Of the skilled workers 
employed in I968 in merged area X, 637 were employed in some phase of 
molding. 
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The responding industries reported 75 different titles to refer to 
persons who performed jobs which required Icnowledge and skill in the field 
of plastics. The variety of terms used to describe a skilled plastic 
worker further demonstrated the great diversity of the plastic industry. 
A total of 26 industries indicated that the term operator was used to 
identify skilled plastic workers. Only seven industries used the word 
technician as a descriptive word to identify persons adept in the field 
of plastics. 
Automatic control systems were considered as an important related, 
industrial area by a great many of the reporting industries. When the 
automatic control systems were considered as a whole, the electrical 
control ^ sterns were rated as slightly more Important than either 
hydraulic or pneumatic systems. 
Blueprint reading ranked number one in importance of the drafting 
and technical drawing topics for skilled plastic workers. Oblique 
drawing ranked second, and sketching ranked third in the order of im­
portance. 
A-C circuits were rated as the most important phase of electricity 
for skilled plastic workers with D-C circuits ranking second. 
The machine lathe was considered the most important of the metal 
topics when it was considered as a related industrial area for skilled 
plastic workers. Arc welding ranked second in the order of importance 
in the area of metals. 
General mathematics was given a rating of very important or im­
portant by over 50 percent of the respondents. Algebra ranked second 
among the mathematics topics even though on]y slightly over 30 percent 
of the industries regarded algebra as very important or important for 
165 
for skilled plastic -workers. 
Speech was rated as the most useful communication tool for a skilled 
plastic worker. A knowledge of grammar ranked second among the communi­
cation topics. 
Thermoplastic plastics were ranked as the production material most 
frequently used by the industries. Polyethylene was given a composite 
rating designating it as the most important thermoplastic production 
material. Of the thermosetting plastic production materials, epoxy 
ranked first with polyester second in order of Importanceo 
The responding industries indicated that there were 112 immediate 
openings for skilled plastic workers in the state. The greatest number 
of openings was in merged area X, which reported 30 openings. By size 
of industries, those industries employing one to 20 persons had the 
greatest number of openings with a need for 3^  skilled workers. When 
the number of immediate openings was considered by product manufactured, 
those companies manufacturing and fabricating "rubber, and miscellaneous 
plastic products" had 37 immediate openings for skilled plastic workers. 
As a result of this study the following conclusions were drawn: 
1. The manufacturing industries of Iowa have a definite need for 
skilled workers in the field of plastics. 
2. The training needs vary with the size of the industry, merged 
area, principle process used, and product manufactured. 
3. It is very difficult for industries to predict the number of 
additional employees beyond one year. 
4-, The main source of skilled plastic workers is in-company 
training programs. 
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On the job training is the most frequently used type of in-
company training by the Iowa plastic industries. 
Molding is the major plastic production process used by plastic 
industries in Iowa. 
The major production material used is thermoplastics. 
There is a need for the development of instructional programs 
in the field of plastics in the Iowa area vocational schools. 
lé? 
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Dear Sir ; 
With the cooperation of the Industrial Education Department 
at Iowa State University and the State Department of Public In­
struction, a study is being conducted to determine Iowa's indus­
trial needs for trained personnel in the field of plastics. 
Your cooperation is desired in completing the attached card 
and returning it at your earliest convenience. This information 
is needed so that instructional programs can be developed in the 
area schools to serve the training needs of industry. The pur­
pose of the questionnaire is to determine whether your company 
should be contacted for additional information. When answering 
the questions, please keep in mind the expanding applications for 
plastics and how they may affect your operation in the next five 
years. 
Thank you for your cooperation. 
Lowell L. Carver, Chairman Wayne H. Zook 
Industrial Education Industrial Education 
Iowa State University 
1. Does your company employ personnel on a full- or 
part-time basis as skilled workers in the manufac­
ture or fabrication of plastic materials or 
products? 
Yes No If "yes", how many 
2. Do your projected plans indicate that your company 
may employ skilled plastic workers in the next 
five years? 
Yes Bo If "yes", estimated number 
174 
I O W A  S T A T E  U N I V E R S I T Y  
O F  S C I E N C E  A N D  T E C H N O L O G Y  
Am.es, Iowa 50010 
DEPARTMENT OF EDUCATION 
Dear Sir: 
A study entitled "Personnel and Training Needs for Skilled and Tech­
nical Workers in Iowa Industries Manufacturing and Fabricating Plastics" 
is being conducted to ascertain the needs for trained workers in the 
field of plastics. 
We are soliciting your cooperation in completing the enclosed ques­
tionnaire. The information contributed by your company will be a valua­
ble contribution to the study. The information will be used by the newly 
established area vocational schools and other interested groups in ful­
filling the demands of Iowa industries. 
The study is being conducted under the direction of the Industrial 
Education Department, Iowa State University, Ames, Iowa, in cooperation 
with the State Department of Public Instruction, Division of Vocational 
Education. 
All information will be strictly confidential, and no comparisons 
will be made between industries. A summary of the findings will be sent 
to all participants. 
When completing the questionnaire, please keep in mind that the plas­
tic industry is one of the fastest growing industries in Iowa. The pur­
pose of this study is to determine the projected and immediate employee 
needs. Indicate the plastic processes and materials which are used at 
the present time as well as those which you may be using in the next five 
years. 
Sincerely yours 
Lowell L. Carver, Chairman 
Industrial Education Curriculum 
Wayne H. Zook 
Education Research Fellow 
Iowa State University 
Enclosure 
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PLASTIC INDUSTRY QUESTIONNAIRE 
Answer the following questions as they apply to your company when hiring a 
skilled worker for employment. Indicate the degree to which you think competency 
is important to the job performed by an employee in your plastics department. 
SATING SCALE 
(Check the most appropriate rating) 
1 2 3 4 5 
1. Transfer molding 
2. Blow moIding 
3. Injection molding 
4. Extrusion 
5. Compression molding 
6. Calendering 
7. Cold molding 
8. High pressure lamina­
tion 
9. 
1. Very important 
2. Important 
3. Desirable 
4. Little importance 
5. No value 
PRODUCTION PROCESSES 
1 1 1 
1 
1 2 3 4 5 
MOLDING 
1 2 3 4 5 
1 2 3 4 5 
1 .  
2 .  
1 .  
2 ,  
3. 
4. 
5. 
6 .  
7. 
1.  
2 .  
3. 
4. 
5. 
REINFORCING 
(Fiberglassing) 
Open mold 
Closed mold 
FORMING 
Steam probe 
Autoclave 
Steam chest 
Foam in place 
Continuous process slab 
Block molding 
COATING 
Dip coating 
Fluidized bed coating 
Spread coating 
Barrier coating (roll 
coating) 
1 2 3 4 5 
1 2 3 4 5 
CASTING 
1. Simple casting 
2. Dip casting 
3. Roatational casting 
4. Slush casting 
5. Encapsulating 
5. Enbedment 
7. 
PRODUCTION MATERIALS 
1. 
THERMOFORMING 
Pressure forming 
(matched die forming) 
2. Drape forming 
3. Vacuum snap-back form­
ing 
4. Plug and ring forming 
5. Vacuum forming 
6. Blow forming 
7. 
1 2 3 4 5 
4. 
5. 
Ô. 
7. 
8 .  
9. 
10. 
11. 
12. 
13. 
THERMOPLASTIC PLASTICS 
Acetal 
Acrylic 
Acrylonitrilebutadine 
styrene 
Cellulose 
Fluorocarbon 
Polyamides (nylon) 
Polyethylene 
Polypropylene 
Polystyrene 
Vinyl (flexible) 
Vinyl (rigid) 
EPS 
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1 2 3 4 5 
• 1-. . ! 
, 1 -
• ! 
• 
— 
1 
THSmOSETTING PLASTIC WOOD 
1 2 3 4 5 
1. Amino 1 ~T~t~| 1. pattemmaking 
2. Casein | ~T~T1 2. Lamination 
3. Epoxy ; r" 1 i 1 3. Machine operations 
4, Phenolic | 1 1 1 4. 
5. Polyester 
6. Silicone AUTOMATIC CONTROL 
7. Urethane SYSTEMS 
8. 1 2 3 4 5 
FABRICATING AND FINISHING 
1 2 3 4 5 
1. Machining 
2. Sewing 
3. Welding — -
4. Cementing 
5. Heat sealing 
6. Sâuding 
7. Polishing 
8. Dialectric heat seal­
ing 
9. 
RELATED INDUSTRIAL AREAS 
1 2 3 4 5 
METAL 
1. Arc welding 
2. Inert gas welding 
3. Ocy-Act welding 
4. Heat treating 
5. Founding 
6. Lathe 
7. Milling machines 
8. Shaper 
9. 
10. 
Precision grinding 
1 2 3 4 5 
9 
10 
DRAFTING 
1. Orthographic projection 
2. Isometric drawing 
3. Oblique drawing 
4. Design 
5. Schematic drawing 
6. Blueprint reading 
7. Perspective 
8. Sections 
Sketching 
I I I 
TTT 0 1. Hydraulic 2. Pneumatic 
r i ^  M  3 .  Electrical 
ELECTRICITY 
1 2 3 4 5 
1. A-C circuits 
2. D-C circuits 
3. Neon 
4. Transistors 
5. 
1 2 3 4 5 
PRINTING AND DECORATIVE 
TRIM PROCESSES 
1. Hot stamping 
2. Chroming 
3. Offset printing 
4. Letter press printing 
5. Silk screen printing 
GENERAL EDUCATION 
1 2 3,4 5 
1.  
2 .  
O 
5. 
1 2 3 4 5 
COMMUNICATION SKILLS 
Grammar 
Technical writing 
Business correspondence 
Verbal communication 
(speech) 
MATHEMATICS 
1. General mathematics 
2. Algebra 
3. Analytical geometry 
4. Calculus 
5. Data processing 
6. Statistics 
7. 
4 rjrj 
' « I 
1 2 3 4 5 
SCIENCES 
1. General chemistry 
2. Organic chemistry 
3c Inorganic chemistry 
4. Quaatitative chemistry 
5. General physics 
6. Mechanical physics 
7. Electrical physics 
8. Optics 
9. . 
SOCIAL SCIENCES 
1. Psychology 
2. Sociology 
3. Business economics 
4. 
1 2 3 4 5 
Si 
1 t 
! 
1 2 3 4 5 
1. 
2 .  
3. 
4. 
5o 
6 .  
7. 
8. 
9. 
1.  
2 .  
3. 
PRODUCTION ANALYSIS 
Business law 
General business 
Patents 
Contracts 
Cost estimation 
Quality control 
Time and motion 
Plant layout and design 
tfitïER 
Health education 
Safety education 
1. What is/are your major product(s) using plastic materials? 
1. 2. 3. 
2. What term(s) are used by your company to refer to workers who perform the jobs 
requiring specific skill and knowledge in the field of plastics? 
3. From which source(s) do you obtain skilled plastic workers.to perform the jobs 
listed in question #2? (Please list 1st, 2nd, and 3rd preference.) 
] Technical schools Other companies 
. Military service Other sources (please list) 
In-company training 
program 
4. Does your company conduct in-company training programs? 
Yes No 
5. If your answer to question #4 was "yes", which of the following types of in-
company training are used by your company for training skilled plastic workers? 
Apprenticeship Vocational-Technical schools 
On-the-job training __________ Other (specify type) 
lya 
6. Does your company make its own imslds? 
Yes No ______ 
7. If you purchase your molds, do you get them from: 
(1) In state ________ (2) Out of state _____ 
8. Please complete the following table: 
Total Number of 
Persons Employed 
: : — f Total Number of Persons 
Employed Requiring Skill 
and Knowledge in Plastic 
Fabrication and Processing 
Employed September 1, 1966 
Now Employed 
Expected to be employed 
one year from now 
Expected to be employed 
five years from now 
9. What are your immediate vacancies in jobs requiring skill and knowledge in the 
field of plastics? 
Total number 
10. Type of work or job title? | • 
11. If short courses were available in plastics, would they be of value to your 
company? 
Yes No 
REMARKS: 
Respondent's Name 
Company Address 
Position 
i/y 
Î O W A  S T A T E  U N I V E R S I T Y  
O F  S C I E N C E  A N D  T E C H N O L O G Y  
Ames, Iowa 50010 
D E P A R T M E N T  O F  E D U C A T I O N  January 2, 1968 
Dear Sir 
Two weeks ago a questionnaire was sent to your company requesting 
information relative to the training needs of plastic workers. To date 
we have not received your reply. 
This study is being conducted in conjunction with Iowa State 
University and the State Department of Public Instruction. The purpose 
of the study is to determine the training needs in the area of plastic 
in an effort to establish necessary educational programs. 
If you have already completed the questionnaire, please disregard 
this letter. If you feel the subject matter does not pertain to your 
company, please return the blank questionnaire. It would be appreciated 
if you would answer the questionnaire at your earliest convenience. 
All information obtained in the study is strictly confidential. 
Those participating in the study will receive a summary of the findings. 
Thank you for your cooperation in this important study. 
Sincerely yours 
Lowell L. Carver, Chairman 
Industrial Education Curriculum 
Wayne H. Zook 
Industrial Education 
Iowa State University 
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I O W A  S T A T E  U N I V E R S I T Y  
O F  S C I E N C E  A N D  T E C H N O L O G Y  
Ames, Iowa 50010 
D E P A R T M E N T  O P  E D U C A T I O N  
In an effort to ascertain the needs for trained workers 
in the field of plastics in the state of Iowa, a study is now 
being conducted in conjunction with Iowa State University and 
the State Department of Public Instruction, Division of Voca­
tional Education. Your industry has been selected to participate 
in this study in an effort to determine the needs of the state. 
Two questionnaires have been forwarded to your industry 
and to date we have not received your reply. A true picture 
of the needs of the state will be incomplete, unless we receive 
your important reply. 
All information obtained from this questionnaire will be 
held confidential. A summary of the findings of the study will 
be sent to participating industries upon completion of the study. 
Although I am aware that your time is at a premium, your 
assistance in this study will be greatly appreciated. 
Sincerely yours 
Lowell L. Carver, Chairman 
Industrial Education Curriculum 
Wayne H. Zook 
Education Research Fellow 
Iowa State University 
Enclosure 
367V-557VE 
ADMINISTRATIVE CENTERS AND MERGED AREAS FOR 
AREA CddMUNITY COLLEGES (ACC) AND AREA V(NATIONAL SCHOOLS (AVS) 
March 14, 1967 
HOWAPIO Wî^Mesâ4si£MUM€m^ 
I 
WOfTTM 
9Wt 
Sheldol i 
SmEN AVS 
Calmar I Chervil m 
son City m'mrm 
n QflièmclR 
VII 
rRANHUN 
BtLACKMAmi 
AVS fMAtfLTOW 
XII 
AVS 
Sioux City 
water! Ft. Do(%e SfffrOMWai U N M  
K 
ACC 
Cedfar Rapid 
? soKwT ^SHALL i town 
JO^I^SON iOWA 
gg@yr 
npor XIII 
ACC 
aeotmfi WASMfNOV^  HASKA EiAm B^DISON 
Council BiUffs Les Moin* LOUISA 
XVI 
ACC 
JBurli 
k^ONfioe 
Ottvimwa 
rfAM QUfftSBS TAYLi'^S^ ^ç,WINeWUO ÙAVtS oecATitm 
Cres :on 
Unattached Counties 
Not currently approved 
Administrative Center 
